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FOREWORD 

One  of  the  principal  functions  of  the  United  States  Bureau  of 
Mines  is  investigation  of  the  efficient  production  and  use  of  solid, 
liquid,  and  gaseous  fuels  and  their  by-products  and  publication  of  the 
findings  thereon.  The  money  appropriated  by  Congress  for  this 
work  now  amounts  to  $150,000  per  annum.  The  study  of  fuels,  par- 
ticularly coal,  was  begun  in  1903  by  the  technologic  branch  of  the 
United  States  Geological  Survey,  which  was  merged  into  the  Bureau 
of  Mines  when  it  was  organized  in  1910.  This  bibliography  on  coal 
and  its  products  includes  publications  issued  by  the  Bureau  of  Mines 
and  those  written  by  its  staff  for  the  technical  press,  which  includes 
the  chemical  and  engineering  periodicals  of  scientific  bodies.  Under 
this  head  are  included  reports  of  work  done  jointly  with  States  and 
colleges. 

The  papers  on  coal  and  its  products  are  separated  into  the  class  of 
publications  and  arranged  alphabetically  by  authors.  The  publica- 
tions of  the  Bureau  of  Mines  comprise  bulletins,  technical  papers, 
miners*  circulars,  reports  of  investigations,  information  circulars,  and 
special  reports.  , 

In  general,  bulletins  contain  the  published  results  of  detailed 
studies  of  major  problems  w^hich  require  scientific  or  technical  inves- 
tigation of  an  original  nature.  Technical  papers  are  similar  to 
bulletins  but  are  limited  to  definite  subdivisions  of  major  problems. 
As  a  rule,  they  are  shorter  than  bulletins. 

Miners'  circulars  deal  with  the  prevention  of  mine  accidents,  first- 
aid  and  rescue  methods,  and  precautions  against  disease — ^that  is, 
with  matters  of  general  interest  to  men  actually  engaged  in  mining. 

Reports  of  investigations  quickly  make  available  important  data 
pertaining  to  special  phases  of  major  problems.  They  are  used  also 
to  outline  briefly  the  results  of  original  studies  on  minor  problems. 
Frequently,  the  information  contained  in  these  papers  is  incorporated 
with  additional  findings  and  published  later  in  bulletins  or  technical 
papers  dealing  with  the  same  problems.  Reports  of  investigations, 
dealing  with  various  phases  of  all  the  mineral  industries,  are  num- 
bered serially,  beginning  with  No.  2000,  which  was  published  in 
February,  1919. 

Information  circulars  are  short  papers  similar  in  form  and  man- 
ner of  publication  to  reports  of  investigations.  They  concisely 
present  the  principal  facts  on  various  subjects  and  frequently  include 
compilations,  reviews,  abstracts,  and  discussions.  The  material  may 
not  represent  the  results  of  original  investigative  work.  Informa- 
tion circulars  dealing  with  various  phases  of  all  the  mineral  indus- 
tries are  numbered  serially,  beginning  with  No.  6000,  which  was 
published  in  December,  1925.  Prior  to  that  date  papers  of  a  general 
informational  character  were  classified  as  reports  of  investigations. 

Special  reports  are  issued  at  intervals  to  make  available  data  of 
special  and  immediate  interest.  They  are  not  numbered  but  are 
designated  by  title  or  subject  matter.  m 
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In  addition  to  the  foregoing  classes  of  publications,  the  Bureau  of 
Mine.,  jointly  with  certain  industries  that  bore  the  expense  has 
copies  of  about  CO  motion-picture  films  of  one  to  six  reels  each  at  14 
distributing  points  throughout  the  United  States  TW  nirt,.r;t 
Ztfontid  usl^'f  T'T'  %w-burning  film;  setfal  ^.i^w  tfif pT 
of^xi^re^ragcX^^^  ^"at  ''"^  ""  ""'''''^  '""'  °"  P^^^--' 

The  foregoing  general  description  applies  to  publications  of  the 
technologic  branch  of  the  Bureau  of  Mines.  I„  addition  tliisbibli 
offraphy  includes  references  to  papers  on  the  economics  and  satktics 
oJ  coal  and  coke  issued  by  the  economic  branch  of  the  bureau  This 
branch  was  organized  shortly  after  July  1.  1925,  when  The  former 
mineral  resources  division  of  the  United  States  hpolnlv,?  «? 
was  transferred  by  Executive  order  to  I  B  ireau  ftihies^"  Th^ 
economics  branch  of  this  bureau  thus  inherited  certain  records  of 
the  Geological  Survey  and  assumed  the  responsibility  of  carryi,?* 

whi^hlrom  1880  to  mTr','!""'"'  ^^,"4  "*  *'-  United  S?, 
•li    I'fwir  li       i.*°      ,^'  ""'^  ^^"'^  'ssued  by  the  survey.    Beeinnin;^ 
with  1924,  therefore,  the  Mineral  Resources  reports  Imveafoearef 
under  the  auspices  of  the  Bureau  of  Mines.     As  the  Mineral  Re 
sources  volumes  from  1917  to  1923  contained  many  iniportant  data  o. 
coal  economics  the  Director  of  the  Geological  Survev  has  kind Ivnpr 
mitted  the  inclusion  in  this  bibliography  of  references  to  these  vo?" 
umes  and  to  other  publications  of  Ihe'  staff  of  the  coaTstat  S  Lc 
tion  during  their  service  with  the  survey.     The  economts  branch 
also  issues  a  series  of  current  reports  on  coal  and  cote  which  a  ro 
described  on  pages  33  and  34  of  this  report 

Many  of  the  printed  publications  are  starred.  One  star  signifies 
that  tiie  report  is  out  of  print  and  is  unobtainable  from  the  Bumiu 
of  Mmes  or  the  Superintendent  of  Documents.  Two  star^  siS 
that  the  report  can  be  supplied  only  by  the  Superintendent  of  ^^ti^ 

rC.%tYhf,iic?ltd^°^^™"'^"^  ^""^"'«  Office,  WashinTon, 
As  there  has  been  a  liberal  distribution  of  all  of  these  printed 
publications  to  pubhc  and  college  libraries  tiiroughout  the  countrv 
and  to  .some  extent  in  foreign  countries,  those  reports  which  are  not 
available  from  Washington  should  be  read  in  the.se  libraries  Like 
WKse,  bound  volumes  of  the  periodicals  in  which  Bureau  of  Min^s 
papei-s  appear  may  be  consulted  in  libraries  throughout  the  country 
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Research    Activities    on    Coal — an    Outline    of   Work    in    Progress 
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chuling  Gas).     Ann.   Survey  Am.  Chem.,  vol.  3,  1927-28,  chap.   14,  i)p. 

274-282. 
Fik:  dner.  a.  C.,  and  Emkry.  A.  H.     Work  of  Experiment  Staticms  of  the 

Bureau  of  Mines.     Inf.  Cii'c.  (>060,  Feb.,  1928,  27  pp.      (Inclu<les  investi- 
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Regional    Service    of    Coal.      Proc.    Am.    Gas    As.soc.,    1923.    pp. 


J^21-925. 
American    Fuel    Resources 


St.   Louis   meetinj 


Am.    Soc.    Mech. 

Eng..    Oct..   1927:    Mech.   Eng.,   vol.   49,    1927,   pp.    1061-1062:    Oil    Bull. 
(London),  Nov.,  1927,  p.  1213. 

Studies  are  (Conducted  to  Improve  Eflaciency  in  Use  of  Fuels  by 

Government  and  Industry.    United  States  Daily,  Nov.  3.  1927. 

Designs  of  Boilers   and   Furnaces   are   Studied  and   Methods   of 

Firing  Tested  to  Save  Fuel.     United  States  Daily,  Nov.  4,  1927. 

American   Fuel  Resources.     Trans.  Am.   Soc.   Mech.   Eng..   Fuels 


and  Steam  Power,  vol.  50,  No.  8,  Jan.-Apr.,  1928,  pp.  5-7;  discussion, 

pp.  7-8. 
Power  Plant  Engineering.     Bureau  of  Mines  Aids  Power-Plant  Practice. 

Vol.   30,   1926,   pp.   246-249.      (Written   by   P.   NichoUs   and   M.   W.   von 

Bernewitz. ) 
United  States  Bi'BEAu  of  Mines.    Annual  Reports  of  the  Director,  fiscal 

years  1911  to  1929.     (These  contain  brief  reviews  of  the  investigations 

on  coal  and  coke.) 
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219.    Pope,  G.  S.     Directions  for  Sampling  Coal  for  Shipment  or  Delivery. 
Tech.  Paper  133,  1917,  15  pp.  ,      ^    v,    „ 

Powell,  A.  R.      Analysis  of  Sulphur  Forms  in  Coal.    Tech.  Paper  254, 

1921,  21  pp.     5  cents.  ^    , 

Ralston,  O.  C.    Graphic  Studies  of  Ultimate  Analyses  of  Coals.    Tech. 

Paper  93,  1915,  41  pp.     10  cents.  .      ,     .       ^     ,       ^ 

St\nton,  F.  M.,  and  Fieldner,  A.  C.  Methods  of  Analyzing  Coal  and 

Coke.     Tech.  Paper  8,  1912,  44  pp.  Revised  by  W.  A.  Selvig  in  1926 
and  in  1929.     10  cents. 
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226. 
227. 


230. 
231. 


'""•     ''8e;.ia^l-25Vl925''T;r''  ""'  ""■     ^^^'^^^-^'^-^  ^^-t  for  Fine  Coal. 

224.  BouTON,  C.  M.   GiLMOUB,  C.  H..  and  Phillips,  Garnet.    A  New  Tvoe  of 

I^aboratory  Dust-Explosion  Apparatus.     Serial  2927    19^>9  To  m, 

225.  FiELDNER,  A    C,  COOPER.   H.  M..  AND  OsoooD.   F.  D      Coal    Ana  vse^  from 
Twenty.five  Laboratories  CV.mpare<l.     Serial  2432,  11  pp     19^3 

McMiLLAx,  E.  R.,  AND  BiRD,  B.  M.     A  Float-and-Sink  Meth^  al^'   \„„.. 
ratus  for  Testing  Coarse  Coal.     Serial  2570.  1924^  12  pp  '^ 

sSl^679,-19^!C'5''p^^^        Laboratory  Grinding  of  Coke  for  Analysis. 

*228.     Selvio,  W.  A.,  and  Parker,  W.  L.    Determination  of  Fineness  of  Pow 
dered  Coal.     Serial  2r>45,  1923,  14  pp.  niene.ss  ot  l  ow  - 

information   CIRCULAR 

229.     OwiNGS,  C.  W.     Sampling  Dust  in  Rock-Dusted  Mines.    Circ.  6129,  1929, 

miners'  circulars 

Forbes.  J.  J ,  and  Grovf:,  G.  W.  Advanced  Mine  Rescue  Training-  Mine 
Gases  and  Methods  for  Detection.     Miners'  Circ.  ;^,  19^9   /{."n* 

lANT.  \\.  P.,  and  Berger,  L.  B.  Advanced  Mine  Rescue  Trainimr- 
Sampling  and  Analysis  of  Mine  Gases.    Miners'  Circ.  34    1929,  89  pp". 

periodicals 

^'v^^nl^'  nUt""?^  RoBKiTsoN  I.  W.  Determination  of  Total  Sulphur  in 
Fuels.  Grig.  Com.,  Stli  Internat.  Cong.  App.  Cliem.,  vol.  10,  1912  pn 
25-,^!  ;  discussion,  vol.  27,  1912,  pp.  75-76  '  ^^' 

^^TZ'^'r^^'  J'-'    """i?    i^f^c^^^^    H.     G.     Determination     of    Naphthalene 
Am.  Gas  Assoc.  Monthl.v,  vol.  6,  Feb..  1924,  pp.  121-1'^*>  "^naiene. 

— — -      -    Effect  of  Indene  on  Naphthalene  Determinations  bv  Picric 

Acid.     Ind.  and  Eng.  Chem.,  vol.  16,  1924,  pp.  917-9'n 
— -     -— -    Qualitative   Identification   of   Indene   in    Picrates   Obtainpd 

a  P'^erim  "^^^^^  ^"'  ""''  Assoc.1lont?.?J?^voL 

Bl-rrell     G.    A.,    and    Robertson,    I.    W.     Detrmination    of    Benzol    in 

Gas  Mixtures.     Ind.  and  Eng.  Chem.,  vol.  7,  1915,  pp.  66^70 
Calkins,  W    B.,  Fieldner,  A.  C,  and  others.     Tes  ing  CoaTand  Coke 

Internat.  Cong.  Test.  Mat,  Amsterdam,  Holland.  Sept..  1927 
(WPER    H.  M.,  AND  Osgood,  F.  D.     Crucibles  for  Determination  of  Voln 

tile  Matter  in  Coal.     Fuel,  vol.  5,  1926,  pp.  mJsi  ''^^" 

*tt'''';i      n'  ,^)"J'P^"^  American  Coals  to  Europe  and  Sampling  Methods 
Used.     Coal  Age.  vol.  18,  1922,  pp.  334-338  ^uernous 

— —  ^lorimetric  Apparatus  for  Measurement  of  Reaction  Heats  at 
High  Temperatures      Ind.  «nd  Eng.  Chem.,  vol.  10,  1924    ,p    7^7-^0 

-— -  ^  ethod  for  Determining  Gas,  Coke,  and  By-Prod  S  \"lakh  ; 
Properties  of  Coal.     Proc.  Am.  Gas  Assoc..  1928,  pp    1160-1180  " 

Davis,  J.  D.,  and  Byrne,  J.  F.    Adiabatic  Method  f^rStmlvim'  Spon- 

S)r8i"6.     - ""'  ''^^''  ''^"'-  ''"••  ^"^^"^-  «^'  vol  7,' "924';,;;. 

Davis,   J.   D.,   and   Cooper,   H.   M.     Repair  of  Leakv   CaloriniAHio   w^ 

Dams  J.  I).,  anu  Iounkins.  J.  A.  An  Klectrostatk-  lletlioU  f ,  r  Drtlr- 
n.mi.iK  Fusmii  in  Hitinninoiis  Cml.     lu.l.  „„,!  Kns.  Cliem     A  ml    Fd 

pp!'43;^4a    •  '"-'•  ""•  '*^'"'-  "**'"""**" "'  i-"<"  se1't!  ]»^; 

Emery,  A.  H.,  De  Chicchis,  R.,  and  Sllvig,  \V    A      Gmintit«tivA  \iu.^^ 
a  ogical  Analysis  of  Rock-Dusting  Materials  and  Survej  of  Some  Co^^^^ 
Measure    Shales    of    Western    Pennsylvania.     Coop.    Bull     21     tj     S 
Bureau  of  Mines  and  Carnegie  Inst.  Technol..  1925,  77  pp      ' 

Fieldner.  AC.     Accuracy  and  Limitation  of  Coal  Analvsis      rhpm    Fno. 
vol.  17,  1913,  pp.  50-05;  Ind.  und  Eng.  Chem.,  vol.  5:i913,  pp  270^82: 


232. 

233. 
234. 
235. 

236. 
237. 
238. 
239. 
240. 
241. 
242 

243. 
244. 

245. 

246. 


BUIJEAU   OF   MINES   INVESTIGATIONS  ON   COAL 


13 


250. 
251. 
252. 

253. 

254. 


25(>. 


257 


247.  FiEi.DNF.R.  A.  C.  AND  Davis.  J.  D.  Some  Varintions  in  the  Official  Method 
for  Dctcrniinntioii  of  Volatile  Matter  in  Coal.  Ind.  and  Eng.  Chem., 
vol.  2,  1910.  pp.  304. 

24S.  FiKi.nxKR,  A.  C,  and  II all,  A.  E.  Intiucnce  (»f  Temperature  on  Deter- 
mination of  Volatile  Matter  in  Coal.  Orig.  Com.,  8th  Internat.  (Naig. 
App.  Chem..  vol.  10,  1012.  v\k  139-142 

249.     Fieldner.  A.  C.  and  .Iones,  G.  \A'.    Analysis  of  Standard  Sample  of  Mixed 
C<»al   Gas  ami    Water   (ias    Snbniitt<Hl    to    Various   Laboratories.     Am. 
Gas  Ass<M-.  Monthly,  vol.  3,  1!>21,  pp.  ::(;5-.^09. 
(Jms   Analysis.     <ias  Chemists'   Handbook,   Am.   Gas  Assoc, 

1922.  pp.  132-219. 
Fikldnkr,  a.  C.,  and  Stanton.   F.  M.     Methods  of  Analyzing  Coal  and 

Coke.     Chem.  Eng..  vol.  15.  1912,  pp.  150-l."i7. 
FiKiDNKR.    A.    C.,    AND    TAVf.oK.    C.    A.     Comparison    of    Modifications   of 

K.ieedahl    Method    wirli    Dumas    Method    of    Determining    Nitrogen    in 

Coal.     Ind.  and  Eng.  Clicni.,  vol.  7,  1915.  pp.  10r,-112. 
FiKi.DNKR,  A.  C,  AM)  Vant.  W.  P.     Aualysis  of  Fuel  Gases.     Chapter  2. 

pp.   123  341,   (Jas  Chemists'   Handbook,   3<1   e<l..   Am.   Gas  Assoc,   New 

York.    1920. 
Fieldner,  A.  ('..  Almkox.  V.  C.  and  Hall.  A.  E.     Tentative  Method  for 

Determining  Fusibility  of  C<»al  Ash.    Prw.  Am.  Soc.  Test.  Mat.,  vol.  19, 

1919,  pp.  751  ^7(;;;. 

255.  FiKi.DNER.  A.  i\.  Poi'K.  (4.  S..  AND  Davis,  J.  1  >.  Standard  Methods  for 
Sampling  and  Analyzing  Coal.  I*roc.  Second  Pan-Am,  Sci,  Cong.. 
Washingt(»n.  Dw.  27.  1915-Jan.  8,  1916.  sec.  7.  vol.  8.  1917.  pp.  849-S50. 

FiKLDNKR.  A.  C..  Skiaic,  W.  A..  AND  PARKKK.  W.  L.  Comparison  <»f 
Standard  Gas  Fui'iiace  and  Micropyrometer  Methods  for  Determining 
Fusibility  of  Coal  Ash.     Ind.  and  Eng.  Chem..  vol.  14,  1922,  pp.  695-698. 

Frey.  F.  E..  and  Yant.  W.  P.  Fract:onati<m  Analysis  of  Gas  from  Low- 
Tempcratnrc   Carbonization    of   Coal.     Ind.    :ind    Eng.    Chem.,    vol.    19, 

1027.  pp.  21   20. 

Method    f<n-    Sei»aratlon    of    Individual    Saturated    and    I'n- 

saturated  Ilvdrocarbons  in  Coal  Gas  by  Fractional  Distillation.     Ind. 
and  Eng.  Chem.,  vol.  19.  1927,  p]>.  492-493. 

259.  Hcx>D.  O.  P.     Coal  Anaylses  May  Be  Misleading  Bec-ause  of  Crude   and 

Insufficient  Sampling.     Coal   Age.   v(»l.  21.  1922,  pp.  484-486. 

260.  Marshall,  S  M.,  and  Bird.  B.  M.     Test  for  Measuring  the  Agglutinating 

Power  of  Coal.     Am.  Inst.  Min.  and  Met.  Eng.  Tech.  Pub.  216,  June, 
1929,  46  pp. 
2t>l.     Pkkrott,  G.  St.  .T.,  and  Kinney,  S.  P.     Shatter  and  Tumbler  Tests  for 
Metallurgical  Coke.     Ind.  and  Eng.  Chem.,  vol.  14,  1922,  pp.  92(U>41. 

262.  Powell,  A.  R.     Determination  of  Sulphur  Forms  in  Coal.     Ind.  and  Eng. 

Chem.,  vol.  12,  1920.  pp.  887-890. 

263.     Quantitative  Determination  of  Sulphur  Forms  in  Coke.     Ind.  and 

Eng.  Chem,,  vol.  15,  1923,  pp.  951-953. 

264.  Selvig.   W.  a.,  and  Fieldner.   X.  C.     Check  Determinations  of   Sulphur 

in  Coal  and  Coke  bv  the  Eschka.  Bomb-Washing,  and  Sodium  Peroxide 
Fusion  Methods.     Ind.  and  Eng.  Chem.,  vol.  19,  1927,  pp.  729-733. 

265.  Seiaig,  W.  a.,  and  Parker,  W.  L.     Determination  of  Apparent  and  Real 

Si)eeific  Gravity  of  Coke.     Chem.  and  Met.  Eng.,  vol.  28,  1923,  pp.  547- 
550. 
265A.     Selvig.  W^  A.,  and  Ratliff,  W.  C.     Determination  of  Graphitic  Carbons. 
Trans.  Am.  Electrochem.  Soc.  vol.  37,  1920,  pp.  121-154. 

266.  Taylor.  Edmund,  and  Johnstone.  H.  F.     Determination  of  the  Sulphur 

Content  of  Gases  from  Boiler  Furnaces.     Ind.  and  Eng.  Chem.,  Anal. 
Ed.,  vol.  1.  No.  4,  October  15,  1929,  pp.  197-199. 

MINING  COAL 
bulletins 

**267.     Ash  MEAD.  D.  C.     Mining  of  Thin  Coal  Beds  in  the  Anthracite  Region  of 

Peiin.<ylvania.     Bull.  245.  1927.  113  pp.     30  cents. 
268.     Cash.  F.  E..  and  von  Bernewitz.  ^I.  W.     ^letliods  and  Costs  of  Stripping 

and   Mining  Coal,  Co|»per.   Iron.    Bauxite   and   Pliosphate   Rock.     Bull. 

298.  1929,  2m  pi».      t.Sectiou  on  coal,  127  pp.) 
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'*"•  ^  m%^779  ^^''•■»"'''°S  Problems  ,„  ,he  S.afc  of  Wa.shlngt.,n.  Bull. 
•»27(..  ^■^^A.^H.  ^  Glo-'jary  of  Mining  Tcms.  (Partly  coal.)  B„„.  „,.  ,^20, 
"271.     FmHEB,   \Y.   L.     Alaskan   Coal   Prol.loms.     Bull.   36,   1911.   32   pp.    10 

Rice,  G.  S.  and  EimiAN,  Charles.     Tests  of  Strpnirth  nf  w»«^  o 
ITsed^ln  Anthracite  Mine,  of  Penns/.v^nir'S  303!''i^2|TT 

TECHMICAl,  P.\PEK8 

275.     Pact,  J.  w.     Falls  of  Roof  in  Bituminous  Coal  Mines  •  Influence  of  <i^« 

REPORTS   OF  INVESTIGATIONS 

279.    Paul,  J.  W.,  McElroy,  G.  E.,  and  GREENw^rn  tt   t>     t»    *  ^ 

Mine  Entries  to  Flow  of  Arlerf^Z^\^\  ^o     ^''^^,1''''^  ""^  ^  <»«*• 
(1925),  and  2853   (19^)  ^^^'  ^^-**'  ^  P»'' '  ^047,  1924 ;  2671 

*'''•     ''Tons^-  LS^'^^'^^o'^Z'''^  '"'   ^"^^^^^^  ^^^^■^^"^'^^  ^-^^■ 

•2sf  *     i^""^^  '^  ^^^  ^''^^^^^  I'^le«-     Serial  2143,  1920   3  nn 

•    "1^,  elT       ''"^^  ^^"^^"^  ^^"^^  ^^  ^^^^  ^^  ^^i^'"^     serial  2237; 

2697,  1925,  7  pp.  i^eierence  to  Southern  Illinois.     Serial 

283.     Tkacy,  L.  D.     Future  Timber  Sunnlv  for  Coal   Minoo-  wi    ^  ^. 

pany  Is  Doinp.     Serial  2784.  19^6    5  nn  ^'  ^^^'^^  ^^"^  C^™" 

Tt^KT.  H.  E.     Mine  Timber  in   iflinois  i^oal  Mines.     Serial  2465,  1923, 

Mine  Timber  in   Pennsylvania   Coal   Mines.     Serial  2546,   1923. 


284 
285 


3  pp. 


INFORHrATION    CIRCVLAES 


286. 


Eastern  Ohio.    Ciro.  6200   I9V  -8  p^  ^'''^  ^^'"  -^'echaukal  Mine  iu 

Central  Pennsylvania.     Circ.  6151    19->9    15  pp  "  ^^estern- 

Method  and  Cost  of  Mining  'the  Thick  Freeport  Coal  in  a 


289. 
290. 


Second  Western  Pe;^;.vrvani;.Mine:'"?.,;;::'  ^\^oJ^TTrm 
lIl^Ka^Sror  ?it"s^  ^'^^^^^^ifZ!^^-  "coal  Bed 

miners'     CIRCULAR 
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292. 


*»<)3 


AiLEN    C.   A.     Coal    liosses    in    Illinois.     P>nll.    30,   Cooperative    Mining 
Series,  State  of  Illinois,  1925,  35  pp.     (Joint  work  with  the  U.  S.  Bureau 

of  Mines.) 
AsHMEAD,  D.  C.     Anthracite  Losses  and  Reserves  in  Pennsylvania.     State 

Topographic  and   Geol(»gic   Survey,   Bull.   M   8,   1926,   71   pp.     (Report 

of  U.  S.  Bureau  of  Mines  to  U.  S.  Coal  Commission,  1923. ) 
Simultaneous  First  and  Second  Mining  on  Steep  Pitclies.     Trans. 

Am.  Inst.  Min.  and  Met.  Eng.,  vol.  72,  1925,  pp.  735-739. 

Reopening  Tliick,  Flat  Anthracite  Beds.     C'oal  Age,  vol.  27,  ]92.», 


pp.  57J)-580.  ,    ^^ 

New  Entry  System  Aids  Anthracite  Mining.     Coal  Age,  vol.  2<, 


ir25,  pp.  90:^905. 

Mining  Method  Cuts  Cost  in  Steep  Anthracite.    Coal  Age,  vol. 


307. 
308. 

309. 

310. 

311. 
312. 

313. 

314. 

315. 
316. 
317. 
318. 
319. 


28,  1925,  pp.  43-44. 
Bun,   H.   F.     Modern  Methods  of  Mining  Coal.     Trans.  Am.   Iron   and 

Steel  Inst.,  1922,  29  pp. 
C\sH    F    E.,  AND  Johnson,  E.  H.     Mechanical  Loading  as  Discussed  at 

Cincinnati,    May   25-29,    1925.     Min.    Cong.    Jour.,    vol.    11,    1925,    pp. 

287-288. 
Mechanical  Loading  in  Coal  Mines.     Coop.   Bull.  17,  U.   S. 

Bureau  of  Mines  and  Carnegie  Inst.  Technol.,  1925,  113  pp. 
Cl\kk,  H.  H.     Electric  Symbols  for  Mine  Maps.     Proc.  Coal  Min.  Iiist. 

America,  1911,  pp.  308-311.  ^      ^ 

Cr^wshaw,  J.  E.     Research  in  Blasting  Coal.     Min.  Cong.  Jour.,  vol.  10, 

1924,  pp.  326-327.  ^    ^ 
Forbes,  J.  J.     Coal  Losses  in  Alabama,  Bull.  1  (new  series)  No.  69,  July, 

1925,  52  pp.  (Cooperative  Study  by  U.  S.  Bureau  of  Mines  and  State  of 
Alabama  for  U.  S.  Coal  Commission.) 

Griffith,  W.     High-Grade  Coal  Resources  of  Alaska.     Min.  Sci.,  vol.  64, 

1911,  pp.  500-501. 
Harrington,  D.     Coal  and  Metal-Mining  Methods  Contrasted.     Coal  Age, 

vol.  23,  1923,  pp.  961-967. 
IIcitBERT,  C.  A.,  AND  YouNG,  C.  M.     Engineering  Features  of  Modern  Large 

Coal  Mines  In  Illinois  and  Indiana.     Trans.  Am.  Inst.  Min.  Eng.,  vol. 

()3,  1919-20,  pp.  808-845. 
HoLBRooK,  E.  A.     Research  in  Coal-Mining  Industry.     Trans.  Am.  Inst. 

Min.  Eng.,  vol.  63,  1919-20,  pp.  747-767. 
McCullough,  H.  F.,  and  Paul,  J.  W.     Mechanical  Loading  for  tjie  Coal 

Mines  of   the  Pittsburgh   District.     Coop.   Bull.   28,   U.   S.   Bureau  of 

Mines  and  Carnegie  Inst.  Technol.,  1926,  78  pp. 
Paul,   J.   W.     Uniform  Coal-Mining   Laws.     Proc.   Am.   Min.   Cong.,   vol. 

19,  1916,  pp.  572. 

Story  of  (^'cal  and  Transportation  Thereof.     Proc.  Railway  Club 

Pittsburgh,  vol.  19,  Xo.  6,  1920,  pp.  138-151. 

Coal  Stripping.     Coal  Review,  vol.  7,  1923,  pp.  22-23. 


Rice,  G.  S.     Mining  Wastes  and  Mining  Costs  in  Illinois.     Trans.  Am. 

Inst.  Min.  Eng.,  vol.  40,  1909,  pp.  31-46. 
Mining  Costs  and  Selling  Prices  of  Coal  in  the  United  States  and 

Europe,  with  Especial  Reference  to  Export  Trade.    Proc.  Pan-Am.  Sei. 

Cong.,  Washington,  Dec.  27,  1915-Jan.  8,  1916,  sec.  7,  vol.  8,  1917.  pp. 

388-416. 

Waterproofing  Mine  Roofs  and  Walls  and  flaking  Tight  Stoppings 


with   Cement-Gun.     Proc.   Coal   Min.    Inst.   America   1917,   pp.   78-90 
discussion,  pp.  90-92. 

Coal  Mines  and  Mining  Methods  of  B'rance  and  Belgium.     Proc. 


Min.  and  Met.  Soc.  America,  vol.  10,  1917,  pp.  170-182. 

Review  of  Coal  Situation  of  the  World.     Trans.  Am.  Inst.  Min 


Eng.,  vol.  59.  1918,  pp.  376-388;  discussion,  i)p.  3SS-394. 

Should  New  Coal  Mines  be  Opened?    Coal  Age,  vol.  13.  Apr.  20. 


1918,  pp.  744-745. 

Cement  Gun  in  Mining  Work.    Eng.  and  Min.  Jour.,   vol.   105. 


1918,  pp.  584-587,  623-626. 

Conditions  in  the  French  and  Belgian  Coal  Fields.    Coal  Age, 


vol.  17,  Jan.  1,  1920,  pp.  16-18. 
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Uestraiiiit  of  Premature  Development  of  Coal  Milling.     Address 

at  nieetinj;  Am.  Inst.  Min.  Eng.,  Feb.,  1920. 

<-'»«'  rillar-Drawing  Methods  in  Enroi>e.     Trans.  Am.  Inst    Min 

Ens:.,  vol.  66,  1921,  pi).  397-405;  discussion,  pp.  4or>-414. 

What  Failure  to  Pump  Means  to  J^ritish  (V)llieries.     Coal  Rev 

Apr.  13.  1921.  ' 

Cement  Gun.     Editorial.  Comp.  Air  Majr..  Sept..  1921. 

Methods  Used  in  Europe  in  Control  of  Coal  Mines  and  Distrihu- 

ti<.n  of  Their  Products,     proc.  Am.  Min.  Con;;.,  vol.  24,  1921.  pp.  260-273 

Some  Problems   in   (iniund   Movement   and   Subsidence     Trans 

Am.   Inst.  Min.  and  Met.  En.i:.,  vol.  69.  1923,  pp.  374-393;   discussion,* 
PI  I.  411-433.  ' 

Alabama  Coal-Mining  Practice.     Trans.  Am.  Inst.  Min.  and  Met 
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1919,  pp.  628-036. 
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Bole.  G.  A.,  Blizard,  John,  Rice,  W.  E.,  Ogden,  E.  P..  and  Sherman, 
R.  A.  Problems  in  the  Firing  of  Refractories.  Bull.  271.  1927.  197 
pp.  50  cents.  Abstract  in  Brick  and  Clay  Record,  vol.  70,  No.  9, 
1927,  pp.  695-704. 

pf:riodtcals 

LuNGEK.  R.  F.,  SiiLTiMAN,  R.  A..  AND  RiCE,  W.  E.  Significance  of  Drafts 
in  Down-Draft,  Coal-Fired  Kilns.  Jour.  Am.  Ceram.  Soc,  vol.  7,  1924, 
pp.  255-270. 

Rice,  W.  E.  Use  of  Fuels  in  Brick  Kilns.  Trans.  Am.  Soc.  Mech.  Eng., 
Fuels  and  Steam  Power,  1928,  pp.  81-95.  Tech.  Bull.  15,  American 
Refractories  Inst.,  1927.  Abstract  in  Fuels  and  Furnaces,  vol.  5,  Nov. 
1927,  pp.  1489-1494;  Clay  Worker,  vol.  88,  Nov.  1927,  pp.  370-376;  Dec. 
1927.  pp.  442-445. 
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614.  Sherman,  R.  A.    Combustion  in  Kilns  Burning  Refractory  Ware.    Jour. 

Am.  Ceram.  Soc,  vol.  7,  1924.  pp.  175-188. 

615.  Stull,  R.  T.,  and  others    (E.   H.  Baker,  P.  S.   Bachman,  John  Blizard, 

G.  A.  Bole,  R.  D.  Leitch,  R.  F.  Lunger,  A.  R.  Mumford,  W.  E.  Rice, 
R.  T.  Watkins,  and  Robert  Zt^hm).  Burning  Problems  of  Industrial 
Kilns.  1924,  182  pp.  Cooperative  work  with  U.  S.  Bureau  of  Mines, 
published  by  Four  Heavy  Clay  Products  Associations. 

COMBTTSTION  IN  OIL  STILLS 

BULLETINS 

616.  Kreisinger,   Henry,  Arqyle,   W.  R.,  and  Rice.  W.  E.     Fuel  Efficiency 

Tests  of  Batch  Oil  Stills.    Bull.  302,  1929,  94  pp. 

reports  of  investigations 

617.  Hopkins,  G.  R.     Progress  in  Fuel  Economy  at  Petroleum  Refineries  in 

the  United  States.     Serial  2829,  1927,  3  pp. 

SMOKE  ABATEMENT 

BULLETINS 

•618.    Flagg.  S.  B.     Smoke  Abatement  and  City  Smoke  Ordinances.     Bull.    49, 

1912,  57  pp. 
•*619.     MoNNETT,  OsBORN,  Perbott.  G.  St.  J.,  AND  Clark,  H.  W.    Suioke- Abate- 
ment Investigations  at  Salt  Lake  City,  Utah.    Bull.  254.  1926,  98  pp. 

30  cents. 

♦♦620.     Randall,  D.  T.     The  Smoke  Problem  at  Boiler  IMants.     Bull.  39,  1912, 

31  pp.    5  cents. 

♦♦621.     Randall,  D.  T.,  and  Weeks,   H.  W.     The  Smokeless  Combustion   of 
Coal  in  Boiler  Furnaces,  with  a  chapter  on  Central  Heating  Plants 
Bull.  40,  1918,  188  pp.    20  cents. 

TECHNICAL  PAPERS 

621A.  FiELDNER,  A.  C,  Katz,  S.  P.,  AND  KiNNEi',  S.  P.  Tcsts  of  Gas  Masks  and 
Respirators  for  Protection  from  Locomotive  Smoke  in  Railroad  Tun- 
nels, with  Analyses  of  Tunnel  Atmospheres.  Tech.  Paper  292,  1927. 
27  pp. 

622.  Monnett,  Osbobn.     Smoke  Abatement.     Tech.     Paper  273,  1923,  31  pp. 

623.  Monnett,  Osborn,   and  Hughes,  L.   R.     Smoke  Abatement  at  Grafton, 

W.  Va.    Tech.    Paper  338,  1924,  29  pp. 

CHART 

624.  Ringlemann's  Scales  for  Grading  the  Density  of  Smoke.    1913. 


624A. 

625. 
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627. 
627A 

♦628. 


REPORTS   OF   INVESTIGATIONS 

Gudmudsen,  Austin.     Nine  YeJirs  of  Smoke-Abatement  Work  at  Salt 
Lake  City.     Serial  3001,  1930,  21  pp. 
Hood,  O.  P.    The  Smoke  Problem.     Serial  2323,  1922,  5  pp. 
Katz,  S.  H.,  and  Meiter,  E.  G.     Temperatures  in  Cabs  of  Freight  Loco- 
motives  Passing  Through   Tunnels   of   Chesapeake   &   Ohio   Railway. 
Serial  2624,  1924,  8  pp. 
Kinney,    S.    P.     Atmospheric    Conditions    and    Physiologic    Effects    Pro- 
duced on  Trainmen  by  Locomotive  Smoke  in  the  Aspen  and  Wasatch 
Tunnels  of  Union  Pacific  Railroad.     Serial  2494,  1923,  13  pp. 
Meiter,  E.  G.,  and  Traubert,  C.  E.     Sulphur  Dioxide  in  the  Air  at 
Pittsburgh   Experiment   Station   of   U.    S.   Bureau   of   Mines.     Serial 
3005,  1930,  5  pp. 
Perbott,  G.  St.  J.     Sulphur  Dioxide  as  a  Factor  in  Smoke  Problem  in 
Salt  Lake  City.    Serial  2128,  1920.  6  pp. 
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629.    Perbott,  G.  St.  J.,  and  Clark,  H.  W.     Smokeless  Fuel  for  Salt  Lake  City. 

Serial  2341,  1922,  18  pp. 
629A.     Sayebs,  R.  R.,  Bebger,  L.  B.,  and  Yant,  W.  P.     Tests  of  Atmospheres 

in  Chesapeake  &  Ohio  Railway  Tunnels  between  Clifton  Forge,  Va., 

and  Hinton,  W.  Va.     Serial  2858,  1928,  19  pp. 

special  publication 

♦630.    White,  W.  C.    What  is  Known  About  the  Effect  of  Smoke  on  Health. 
1926,  6  pp. 

infobmation  cibculab 

630A.  Proposed  Standard  Smoke  Ordinance  of  the  American  Society  of  Heating 
and  Ventilating  Engineers,  the  Stoker  Manufacturers'  Association,  the 
American  Civic  Association,  and  the  Fuels  Division  of  the  American 
Society  of  Mechanical  Engineers.     Circ.  6262,  May,  1930,  6  pp. 

periodicals 

631.     Hood,  O.  P.    Keeping  the  Atmosphere  Clean.    Mech.  Eng.,  vol.  48,  1926, 

p.  388. 
632     Smokeless   Coal.     Proc.    Internat.    Conf.   on   Bit.   Coal,   Nov.   lo, 

1926.     The  Rose  Technic,  vol.  30,  Dec,  192G,  pp.  3,  4 ;  Coal  Age,  vol.  30, 

1926,  p.  741 ;  Miu.  and  Met.  vol.  7,  1926,  p.  513. 
(533,    Practical    Suggestions    on    Smoke    Abatement    Presented    before 


Citizens  Smoke  Abatement  Conf.,  Am.  Soc.  Mech.  Eng.,  St.  Louis  Section, 
Feb.  5,  1926.  Published  in  pamphlet  form,  from  W.  G.  Christy,  Rail- 
way Exchange  Building,  St.  Louis.  Also  in  City  Manager  Mag.,  vol.  8, 
June,  1926,  p.  19. 

LIGNITE 

bulletins 

♦634.     Babcock,  E.  J.     Economic  Methods  of  Utilizing  Western  Lignites.     Bull. 

89,  1915,  73  pp. 
♦♦635     Babcock,   E.   J.,   and  Odeix,   W.   W.    Production   and   Briquetting  of 

Carbonized  Lignite.     Bull.  221,  1923,  82  pp.     20  cents. 
♦♦636.     Davis,  C.  A.     The  Uses  of  Peat  for  Fuel  and  Other  Purposes.     Bull.  16, 

1911,  214  pp.     30  cents. 
637     Hood,  O.  P.,  and  Odell,  W.  W.     Investigation  of  the  Preparation  and  Use 

of  Lignite,  1918  to  1925.    Bull.  255,  1926,  203  pp. 
638.     Odell,  W.  W.,  and  Hood.  O.  P.     Possibilities  for  the  Commercial  Utiliza- 
tion of  Peat.     Bull.  253,  1926,  160  pp. 
♦639.     Randall,  D.  T..  and  Kbeisingeb,  Henby.     North  Dakota  Lignite  as  a 

Fuel  for  Power-Plant  Boilers.     Bull.  2,  1910,  42  pp. 
♦*640.     Wbight,  C.   L.     Briquetting  Tests  of  Lignite  at  Pittsburgh,   1908-09, 
with  a  chapter  on  Sulphite-Pitch  Binder.     Bull.  14,  1911,  64  pp.     10 
cents. 

technical  papees 

♦641.  Dabling,  S.  M.  Notes  on  Lignite:  Its  Characteristics  and  Utilization. 
Tech.  Paper  178,  1919,  11  pp. 

♦♦642.  Davis,  C.  A.  Production  and  Use  of  Brown  Coal  in  the  Vicinity  of 
Cologne,  Germany.     Tech.  Paper  55,  1913,  15  pp.     5  cents. 

♦♦643.  Kbeisingeb,  Henby,  Augustine,  C.  E.,  and  Habpsteb,  W.  C.  Com- 
bustion Experiments  with  North  Dakota  Lignite.  Tech.  Paper  207, 
1919,  44  pp.    10  cents. 

BETOBTS  OF  investigations 

644.  Davis,  John  A.,  and  Hopkins,  Paul.     Comparative  Steaming  Tests  of 

Nenana  Lignite  and  Matanuska  Bituminous  Coals  (Alaska).  Serial 
2412,  1922,  9  pp. 

645.  Odell,    W.    W.     Lignite    Carbonization:  Carbonized    Residue    Briquets. 

Serial  2298,  1921,  2  pp. 
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Lignite-Carbonizing    Exi)eiiments    Conducted    at    Grand    Forks 


(N.  D.)  in  1922.     Serial  2441,  1923,  26  pp. 

Lignite  Carbonization.     Serial  2569,  1924,  G  pp. 
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651. 
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653. 

654. 
655. 

656. 


O'Hara,  B.  M.  Tests  of  Lignite  Char  as  Reduction  Fuel  in  Smelting  Zinc 
Ores.  Serial  2575,  1924,  7  pp.  Reprinted  in  Zn,  vol  7,  Jan.  5,  1924,  pp. 
13,  16-18. 
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Davis,  C.  A.     Peat  as  Fuel.     Oriu:.  (\»m..  8th  Internat.  Cong.  App.  Cheni., 

\ol.  20.  1912,  pp.  707-709. 
Davis,  John  A.     Power  from  Lignite  to  Develojj  Interior  Alaska.     Proc. 

Am.  Min.  Cong.,  vol.  24,  1920,  j.p.  269-278. 
Holmes,  J.  A.     Lignite  Deposits  of  United  States.     I':ng.  and  Min.  Jour., 

vol.  91,  1911.  p.  1023. 
IIooi).  O.  P.     Ameriijin  Lignite  and  German  Brown  Coal.     Coal  Age,  vol. 

23,  192.3.  pp.  11-12. 
Difference  Between  (Jerman  Brown  Coal  and  American  Lignite. 

Discussion  of  Fuel   Utilization   in    1928.     Trans.  Am.  Soc.   Mech.   Eng., 

Fuels  and  Steam  Power,  vol.  51.  Xo.  12.  May-Aug.,  1929.  p.  83. 

Lignite.     A  Future  Fuel?     Ind.  and  Eng.  Chem.,  vol.  16,  1924, 


p.  1020. 

Odell.  W.  W.  Carbonization  of  Xoncoking  Coals,  with  Particular  Ref- 
erence to  Lignite.  Report  ot  Carbon.  Com.,  Proc.  Am.  Gas.  Assoc.. 
1925.  pp.  879-886. 

Wright,  C.  L.  Briquetting  American  Lignite.  Orig.  Com.,  Sth  Internat. 
Cong.  App.  Chem.,  vol.  10,  1912,  pp.  317-334. 

ECONOMICS  AND  STATISTICS 

As  explained  in  the  foreword  t(»  this  bibliography,  the  publications  of  the 
economics  branch  of  the  United  States  Bureau  of  Mines  consist  largely  of  the 
annual  reports  on  Mineral  Resources  of  the  United  States;  of  a  series  of  sur- 
veys issued  at  regular  we»ekly,  monthly,  or  quarterly  intervals;  and  of  articles 
in  technical  and  trade  journals.  As  this  work  was  formerly  conducted  by  the 
mineral  resources  division  of  the  T'nited  States  (ieological  Survey  (tran.sferred 
to  the  Bureau  of  Mines  by  Executive  Order  on  July  1,  1925),  the  Director  of  the 
Geological  Survey  has  kindly  i)ermitted  the  inclusion  of  references  to  the 
corresponding  publications  of  the  survj\v  between  1917  and  the  date  of  transfer. 

The  annual  reports  of  Mineral  Resources  consist  of  a  series  of  chapters,  one 
on  each  mineral,  which  are  first  i)rinted  separately  under  titles  such  as  Coal  in 
1927,  Coke  and  By-Products  in  1927,  Fuel  Briipu'ts  in  1927,  or  Petroleum  in  1927, 
and  are  later  assembled  in  volume  form  under  the  title.  Mineral  Resources  of 
the  United  States.  The  separate  cliai>ters  are  distributed  free  to  mineral  pro- 
ducers and  others  supplying  information,  and  a  limited  stock  is  available  for 
free  distribution  to  others  who  may  apply.  Additional  copies  may  be  purchased 
from  the  Superintendent  of  Documents,  Washington,  D.  C. 

COAL 
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MINERAL  RESOURCES  OF  THE  FXITED  STATES    (ANNUAL  REPORTS) 

Lesher,  C.  E.  Coal  in  1017:  Part  A.  Production.  U.  S.  Geol.  Survey 
Mineral  Resources  of  the  United  States,  1917,  Pt.  II,  pp.  903-1049. 

Coal  in  1917;  Part  B,  Distrilmiion  and  Con.sumption.     U.  S.  Geol. 

Survey  Mineral  Resourct^s  of  the  United  States,  1917,  Pt.  II,  pp.  1203- 
1259. 

Coal  in  1918;  Part  A.  Production. 


U.  S.  Geol.  Survey  Mineral 
Resources  of  the  United   States.  191S.  Pt.  II,  pp.  G95-813. 
Coal    in    1918;    Part    P..    Distribution    and    Consumption. 


U.    S. 

Geol.   Survey  Mineral   Resources   of   the   United   States,   1918,   Pt    11, 

pp.  1315-1392. 
Prices  of  Coal  and  Coke.  1913-1918.     U.  S.  Geol.  Survey  Mineral 

Resources  of  the  Ignited  States,  1918,  Pt.  II,  pp.  15-115. 
Tkyon,  F.  G.,  and  Hale,  Sydnfy  A.     Coal  in  1919,  1920,  and  1921.     U.  S. 

Geol.   Survey  Mineral   Resources   of   the   United   States,   1921,   Pt.   II 

Pl>.  445-G62. 
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. Coal  in  1922.     U.  S.  Geol.  Survey  Mineral  Resources  of  the 

United  States,  1922,  Pt.  II,  pi).  439-669.  „    ^     ,    ^  ai-       ni 

Tryon  F.  G..  AND  Mann,  L.  Coal  in  1923.  U.  S.  Geol.  Survey  Mineral 
Resources  of  the  United  States.  1923,  Pt.  II,  pp.  499-746. 

Black.  J.  E..  Mann,  L.,  and  Tryon,  F.  G.  Coal  in  1924.  U.S.  Bureau 
of   Mines   Mineral   Resources   of   the   United    States,   1924,   Pt.    II,   pp. 

459-5S9.  _  -  ,,.         ^r' 

Tryon   F.  G.,  and  Mann.  L.     Coal  in  1925.     U.  S.  Bureau  of  Mines  Min- 
eral Resources  of  the  Ignited  States,  1925,  Pt.  II,  pp.  393-o33. 
Tryon,   F.  G.,   and  Bennit.   H.   L.     Anthracite   in   1926.     Excerpt   from 
U.  S.  Bureau  of  Jklines  Mineral  Resources  of  the  United  States,  1920, 

Pt.    IL    39   pp.  T  r.       I      •         100A        T'       Q 

Tryon,  F.  G..  Kiessling.  O.  E.,  and  Mann,  L.  Coal  in  19  6.  U.  S. 
Bureau  of  Mines  Mineral  Resources  of  the  United  States,  1920,  1 1.  11, 

KiKSSUNG.^O.'  E.,  and  BENNIT,  H.  L.  Anthracite  in  1927.  Excerpt  frmii 
U.  S.  Bureau  of  Mines  Mineral  Resources  of  the  United  States,  19J<, 

___l__l! 'Pennsylvania    Anthracite    in    192S.     Excerpt    from    IT.    S. 

Bureau  of  Mines' Mineral  Resources  of  the  United  States,  1928,  Pt.  II, 

Tryon,  F.  G..  Kiessiing,  O.  E..  and  Mann,  L.  Coal  in  1927.  V.  S. 
Bureau  of  Mines  Mineral  Resources  of  the  United  States,  192  <,  Pt.  II, 

pp.  327-509.  .         ,,.         ,   T, 
Coal   in  1928.     U.   S.  Bureau  of  Mines  Mineral  Resources 

of  the  United  States,  1928,  Pt.  II,  pp.  423-606. 

WEEKLY'    COAL    RETORT 


A  weekly  report  of  four  to  eight  pages,  covering  the  following  subjects: 
Weekly  and  monthly  estimates  of  production  of  anthracite  and  bituminous  coal, 
bv  States,  and  (K'casionully  by  districts,  based  upon  current  reports  of  coal 
oritjinated  bv  railroads  and  waterways;  weekly  and  monthly  statistics  of  cer- 
tain  major  features  of  coal  distribution,  including  shipments  to  the  Great  Lakes, 
to  tidewater,  and  to  New  England;  and,  since  March,  1929.  a  supplement  issued 
at  intervals  of  about  a  week,  analyzing  the  current  trend  of  coal  consumption  by 
classes  of  consumers  and  by  major  markets. 

The  weeklv  coal  report  was  begun  July  21,  1917;  Nos.  1-415  were  issued 
bv  the  United  States  Geological  Survey.  Beginning  with  No.  416,  issued  July  3, 
1925.  the  report  was  published  by  the  United  States  Bureau  of  Mines.  It  is 
supplied  free  on  application.     Back  numbers  are  furnished  as  long  as  the  sup- 

T)  1 V   1  *1  Sts 

The  detailed  statistics  collected  from  coal  operators  covering  production, 
men  employed,  davs  worked,  mine  equipment  used,  output  per  man  per  day, 
etc..  are  imblished'in  summary  form  through  the  weekly  coal  report,  as  rapidly 

as  they  can  be  compiled.  .   ^    ,   .      ^  ^  -,   •      *v,« 

The  data  published  in  the  weekly  report  are  later  printed  in  detail  in  the 
annual  coal  chapters  of  the  Mineral  Resources  of  the  United  States.  By 
keeping  the  i)rinted  report  and  a  file  of  the  subsequent  Aveekly  reports  the 
reader  will  have  a  complete  set  of  the  bureau's  latest  publications  on  coal 
statistics  To  facilitate  finding  information  released  through  the  weekly  re- 
port, the  bureau  now  issues  an  index  at  the  end  of  the  coal  year.    The  indexes 

Index  to  the  Weekly  Coal  Report— <.oal  year  April  1,  1926-March  31,  1927, 

comprising  issues  455-506.  ... 

Index    to   the   Weekly    Coal    Report— coal    year    192<-28,    comprising    issues 

507-559 

Index  to  the  Weekly  Coal   and  Monthly  Coke  Reports— coal   year   1928-29, 

comprising  issues  W.  C.  R.  560-611  and  M.  C.  R.  1-12. 

PRELIMINARY   ESTIMATES   OF   MONTHLY  PRODUCTION   OF  COAL  AND   BEEHIVE  COKE 

For  the  use  of  business  statisticians,  editors,  and  others  who  desire  monthly 
data  the  Bureau  of  Mines  issues  a  leaflet  giving  preliminary  figures  of  pro- 
duction for  the  preceding  month.  The  leaflet  is  mailed  on  the  fifth  day  after 
the  close  of  the  month  covered.    This  servi(te  was  l>egun  November  5,  1928. 
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COAL    STOCK    REPORTS 


A  report  of  four  to  seven  pages,  with  charts,  now  Issued  quarterly.  It 
shows  the  total  tonnajre  of  bituminous  coal  in  the  hands  of  consumers  esti- 
mated from  reports  furnished  by  a  selected  list  of  5,()00  large  consumers; 
stocks  in  terms  of  days  supply,  classified  by  types  of  consumers  and  <1is- 
tricts  of  the  country ;  the  tonnage  of  coal  in  transit,  including  detailed  figures 
of  reserves  on  the  upper  Lake  docks;  and  the  average  weekly  rate  of  coal 
consumption. 

Concerning  stocks  of  anthracite,  the  report  covers  the  tonnage  and  days' 
supply  on  hand  in  representative  retail  yards  and  the  quantity  in  storage 
on  the  upper  Lake  docks. 

The  first  stock  report  was  issued  April  24,  1919,  by  the  U.  S.  Geological 
Survey ;  since  July  1,  1925,  the  report  has  been  issued  quarterly  by  the  Bureau 
of  Mines. 

The  stock  report  is  supplied  free  upon  request  to  all  consumers  furnishing 
Information  and  to  others  interested. 

An  appendix  of  detailed  tables,  giving  stocks  by  classes  of  consumers  in 
each  State,  is  supplied  on  request  to  readers  who  have  a  special  need  for 
information  on  local  conditions. 

GENERAL    SURVEY   OF   CONDITIONS   IN    THE    COAL  INDUSTRY 

A  monthly  report  containing  unoflicial  information  furnished  by  firms,  indi- 
viduals, and  associations  representing  their  views  of  conditions  existing  in 
the  coal  industry  and  trade.     This  report  was  first  issued  on  April  1,  1923. 

In  addition  to  data  quoted  from  the  Weekly  Coal  Reports  on  the  produc- 
tion of  anthracite  and  bituminous  coal,  bituminous  and  anthracite  all-rail 
shipments  to  New  England,  and  monthly  tidewater  bituminous  coal  shipments 
to  New  England,  it  includes  views  of  the  trade  on  market  conditions,  prices, 
and  labor,  by  States  and  districts,  and  at  the  principal  Atlantic  ports,  and 
retail  conditions  in  seven  cities. 

This  report  is  furnished  members  of  the  coal  trade  upon  request. 
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WEEKLY'    COAL    REPORT 

The  Weekly  Coal  Repfirt.  described  on  page  33.  in  addition  to  data  on  coal, 
includes  weekly  estimates  of  the  production  of  beehive  coke,  by  States,  based 
upon  reports  of  cars  of  coke  loaded  by  23  of  the  principal  coke-carrying  roads. 

PRELIMINARY  ESTIMATES  OF  MONTHLY  PRODUCTION  OF  COAL  AND  BEEHIVE  COKE 

As  outlined  on  page  33,  the  Bureau  of  Mines  issues  a  leaflet  on  the  5th  of 
each  month,  giving  preliminary  figures  of  beehive-coke  production  for  the  pre- 
ceding month.  This  service  was  begun  November  5,  1928,  for  the  use  of 
business  statisticians,  editors,  and  others  who  desire  monthly  data. 

MONTHLY    COKE    REPORT 

A  monthly  report  of  three  to  eight  pages  with  charts,  which  covers  the  fol- 
lowing subjects:  Monthly  and  average  daily  production  of  by-product  and 
beehive  coke  and  of  pig  iron;  monthly  production  of  coke  by  districts;  monthly 
production  of  by-product  coke  at  plants  associated  with  iron  furnaces  and  at 
merchant  plants;  coal  consumed  monthly  in  the  manufacture  of  coke:  stocks 
of  by-product  coke  on  hand  at  producers'  plants  at  end  of  each  month :  and 
monthlv  production,  imi)orts,  and  consumption  of  coke  in  (\uiada.  Annual 
statistics  based  on  the  tinal  detailed  reports  collected  from  each  producer  at 
the  close  of  the  calendar  year  are  released  in  summary  form  through  the 
Monthly  Coke  Report  as  stion  as  the  compilations  are  completed.  Detailed 
tables  and  analysis  are  later  published  in  the  coke  chapters  of  Mineral 
Resources  of  the  United  States. 

This  report  is  supplied  free  on  application  and  previous  issues  are  furnished 
as  long  as  the  supply  lasts. 

An  index  to  the  Monthly  Coke  and  Weekly  Coal  Reports  is  issued  at  the 
end  of  the  coal  year. 

COAL    STOCK    REE'ORT    (INCLUDING    COKE) 

The  quarterly  reiK>rt  on  consumers'  stocks  of  coal  also  includes  data  on 
stocks  of  coke  in  the  hands  of  representative  retail  coal  dealers  and  on  pro- 
ducers' stocks  at  by-i)roduct  coke  plants.  (For  further  information  regarding 
the  stock  report,  see  iiage  .34.) 
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and  nature  of 1<8 

effect    on    corrosion    of    metals 
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mine,  action  on  conductor  insula- 
tion        167 

corrosion   of  metals  and  alloys 

in 172.177 
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Adiabatic  method,  for  studying  spon- 

taneous  heating  of  coal_  342,  6ib 
Agglutinating  power,  of  coal,  meas- 

ing -"'' 
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ing tests  of 644 

coal  from,  analyses  of 27  (n) 

problems 271 
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lignite  from,    power  from,   to  de- 
velop interior  

steaminu;  test  of 
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Allegheny      formation.     See      Ohio ; 
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corrosion  of.  in  acid  mine  water.  172,  177 
effect  of  acidity  and  oxidation 

,  capacity  on 175 

microscopy  of 171 

Ammonia,  in  producer  gas 448 

Analyses,  of  coal,  accuracy  and  limi- 
tation of 24(> 

Alabama 27  (d) 

Alaska 27  (n) 

Arkansas 27  (j) 

by  laboratories,  comparison  of —       225 

Colorado 27  (o) 

delivered 21,  23 

at  tidewater  pool 204 

errors  in,  estimating 211 

foreign 32 
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Iowa 29 
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Maryland 27  (m) 
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Analyses  of  coal,  etc. — Continued.  Reference 

mine  and  car  samples 17-19 

misleading,   by  poor  sampling —       259 

Missouri 27  (g) 

Montana 27  (q) 

New    Mexico 27  (r) 

North  Dakota 27  (s) 

Ohio 27  (b) 

Oklahoma 27  (i) 

Pennsylvania 34 

Tennessee 27  (e) 

Texas 27  (t) 

ultimate,  graphic  studies  of 221 

United    States 20,22 

Utah 27  (c) 

Virginia 27  (f) 

West    Virginia 27  (h) 

Wyoming 27  (u) 

of  railroad  tunnel  atmospheres —    621A, 

626,  627,  629A 
of  standard  sample  of  mixed  coal 

gas  and  water  gas 249 

Analyzing,  grinding  coke  for 227 

of  coal,  methods  for__  213,  222,  251,  255 

of  coke,  methods  of 222,  251 

of  flue  gas 203,  209,  324  (c) 

exact,   apparatus   for 209 

of  fuel  gases 253,522  (c) 

of  gas 250 

from     low-temperature    carboniza- 
tion of  coal 257 

of  illuminating   gas,   at   low    tem- 
peratures  and   pressures 210 

of   mine  gases 207,  231 

of    natural    gas,    at    low    tempera- 
tures and  pressures 210 

of  peat  profile 58 

of  rock-dusting  materials 2-i.'> 

of  sulphur  forms  in  coal 220 

Anthracite,  ash   in 74 

burning    steam    sizes    of,    with    or 

without  bituminous  coal 524 

commercial,  ash  in 97 

domestic  fuels  other  than 740 

in    low-pressure   boilers '. 5S2 

losses  of,  in  Pennsylvania 293 

production  of,  in  United  States 667. 

669,  669A.  738 

steam  sizes  of,  burning 524  (d) 

substitutes  for 594,  596 

Anthracite   beds,    thick   flat,   reopen- 
ing         295 

Anthracite   mines,   roof  supports   in, 

strength  of 274 

Anthracite  mining,  new  entry  system 

in 296 

on  steep  pitches 291 

steep,  reduction  of  costs  in 297 

Anthracite      region,       Pennsylvania. 

mining  thin   beds   in 267 

Apparatus,   calorimetric,   for  measur- 
ing heats  of  reaction 240 

for  determining  methane,  in  mine 

gases 161 

for  exact  analysis  of  flue  gas 209 

for  float-and-sink   method,    testing 

coarse  coal 2f?6 

new  type,  for  dust-explosion  tests.       224 

Arkansas,  coals  of,  analyses  of 27  (j) 

Ash,   clinkering  of 513 

relation      to      determinations      of 

fusibility 92.  109,  513 

from    coals   of   interior   provinces, 

fusibility    of 111 

from  easti'rn  cjuils.  fusibility  of_-       111 

39 
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Ash.  olinkerinK  of     rontimiPfl.        Rrfert'iice 
trom  wostern  coals,  fusing  temper- 

aturo   of __  108 

tiisihilily    ot fi."^.  !»0.  110.  ol.'i 

in   Iiyrojjen  and  Wiitor  vapor 87 

in    antnraeito 74.  !>7 

s«»ft«'?iinK    tonipernturc    of I_I  68 

Ash-forminu  minonils,   in   IMttsburgh 

tojil 106 

Ash-softoninK    trrappnitnn',    of    coal, 

in    furnace 52G 

rplaiion  to  clinkcrlng  in  fiu-nace__       526 
Assay    m«'flio<|s.    for  low-t«Muperatur«» 
carbonization,      comparison 
of _        4i)f) 

AtmospJiere.      in      railroad     tuniiels. 

study   of 621  A.  626.  627.  620A 

maintaining  cleanliness   of 631 

Automotivo   fuels,   future   trends  in_       478 

B 


IJatch   oil   stills,   fuel   efficiency   tests 

of *_      610 

r.eohiv«'  oven  coke,  production  of 735 

Helgiuni.   coal   mining  in _  .^15 

ncnzone.  in  gas  mixtures,  determlna' 

tion    of 236 

fjcnzene  pressure  extraction,  of  coaL  82A 

Benzol,  motor,  engine  tests  of 467 

Hergius  process,  notes  «»n 470 

Binders,  for  coal  briquets 384 

Itituminous  coal,  as  generator  fuel,_  391 
3»3.  394,  396-398,  402,  416,  418 
420,424-426.432. 

coking  of.  In  low-pressure  boiler. _  586 

combustion   of 535 

compilation  of  data  on 46 

composition  of 46 

firing  of.  in  house-beating  boilers!  584 

In    Iiand-fired   l)oiler 593 

in    house    furnaces 595 

In  house-heating  boilers,  firing .">84 

in    low-pressure   boilers 580.  582 

in  water-iras  generators 391 

393.    39»^39S.   402,  416,   418,  420! 
424-42().  4:;2. 

with  waste-heat  boilers .393 

Irregular  operation   in 690.  691 

Paleozoic,    structure   in 24 

preparation  of.  progress  In 681 

trends  in.  statistical  analysis  of_  680A 

production  of.  shifts  in 723 

spontaneous  combustion  of 375 

stocks  of.  effect  of  strike  on 719 

structure  in 31 

tars    distilled   from,    in    hand-fired 

furnaces 586 

Bituminous  coal  industry,  status  of_  710, 

726 
Bituminous  coal  miners,  broken  year 

for 710 

Bituminous  coal  mines,  falls  of  roof 

In 275 

Black  damp,  in  mines 149 

Blast  furnace,  behavior  of  coke  in 127 

bosh  of.  construction  of 132 

capacity  of.  effect  of  coke  and  ore 

on 128 

carbon  consumption  in.  relation  to 

material  smelted  in 131 

effect    of    sulphur    from    steamed 

coke  on 458 

hearth  of.  combustion  of  coke  in 136 

construction   of 132 

operation  of,  effect  of  sized  ore  on_  11 4A 
reactivity  of  coke  in  relation  to_  137 
southern,    material    and   heat   bal- 
ance of 130 

stock  descent  in.  effect  of  combus- 
tibility of  coke  on 143 

Blast-furnace      coke,      combustibility 

^1^—Z 133,146-148 

combustion  of,  at  tuyere  level 129 

in  fuel  beds 116 

Blast-furnace    reactions,    relation    of 

sulphur  in  coke  to 141 

Blasting,  coal,  research  on 3o-» 

Boghead  coal,  origin  of ^_  .-^o 
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593 
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580 

5«7 
603 
(502 


plant 


r.  11        J     *x     ,                                     Reference 
Boiler,  drafts  in 582 

fired    with    powdered    coal,    tests 

,     of 559.  r.64. 

hand    fired,    bituminous    coal    and 

coke  breeze  for 

cost  of  steam  reduced  in. 
house  heating, 
boilers, 
low-pressure   bituminous   coal 

coke   for 

bituminous   coking   coal   in. 

of 

code  for  rating 

code  for   testing "   I 

fuels      for      generating      steam 

in 582,  601A 

marine.     .See  Marine  boilers, 
power     plant.     i<ee     Tower 
boilers. 

small  heating  plant 592 

steam.     Kce  Steam  boilers, 
waste    h*at,    wat(r-gas    sets    with 
bituminous  coal  as  fuel  ln_ 
water  tube.     Src  Water-tube   boil- 
ers. 

with  return  tube,  furnaces 
Boiler     design,     study    of, 

fuel _   _   _ 

testing   of 

Boiler    furnaces,    ash-softenhig    t«  m' 

peraturcs   in  

at  mines,  inspection  of 

clinkering  in 526,  529 

coals  available  for .539 

combustion  of  coal  In 516,  537 

cooling  of  refractories  in 545 

design   of.   effect   on   coal   combus- 
tion         .-,12 

domestic,  heat  transference  in__  598.  (500 

refractories    service    in 543 

545-550.  552-554,  611,  614 


for 

t  o     sa  ve 


39.' 


585 

13 
523 

526 
541 


621 

266 
519 
620 

548 

528 

533 

202 
)9 


smokeless  combustion  in 

Boiler-furnace  gases,  sulphur  in.  de- 

tt  rmination   of 

Boiler-furnace  plants,  saving  coal  in_ 

smoke    problem    at 

Boiler-furnace    refractories,    slagging 

in.  factors  goveriiing__I   __ 

Boiler-furnace  refuse,   unburned  fuel 

in.    recovering   of 

Boiler  room,   increasing  thermal   re- 
sults in 

Boiler    settings,    gases    in.    tempera- 
ture   of,    measuring 

magazine   feed,    test  of 

test  of.  with  pulverized  coal 564,  574 

Boiler      tubes.      heat      transmission 

through 520 

Boiler   water,   treatment   of 524 

Brick,  refractory,  firing 611.614 

Brick  kilns,  use  of  fuels  in 013,615 

Briquets,   as   fuel    for    house-heating 

boilers,    tests   of 

coal,    binders    for 

from   carbonized   lignite   residue 

See  also  Fuel  briquets. 
Brlquetted     fuel,     foreign     specifica- 
tions   for .383 

for  locomotives 383 

for  torpedo  boats 383,386 

Briqnetting    investigations .387 

388.  635.  640,  656.  744.  745.  751 
Brown     coal,     German,     comparison 

with  American  lignite 652.  653 

production   and   use   of 642 

Buffalo.     See  New  York. 

Bulk  oil.  concentration  of  fine  coaI_        353 

Butane  and  propane-butane  mixtures, 

for  carbureted  water  gas 405 

By-products,  of  coal,  survey  of 7 

of   coke 7,  727.  729-737 

By-product      coke,      compared      with 
other  fuels,  for  house-luat- 

ing   boilers 590 

hygroscopicity  jf 145 

By-i)roduct  coke  ovens,  temperatures 

in 461 

waste  Irom,  stream  pollution  bv__       460 


385 
384 
645 
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Reference 
By-product-making  properties  of  coal, 

determining 118,  241,  508 

By-product  ovens,  temperatures  in —       461 

C 

California,  gas  and  fuel  problems  of_       404 
Calorimeter,   characteristics  of  spon- 
taneous beating  shown  by_       376 

for  measuring  reaction  heats 240 

convenient  multiple  unit 212 

Calorimetric      thermometers,      leaky, 

repair    of 243 

Canada,  coal  resources  of 706 

Cannel  coal,  classification  of 56 

Kentucky,  structure  and  classifica- 
tion   of 50 

Carbon,  consumption  of,  in  blast  fur- 
nace,   relation    to    material 

smelted 131 

graphitic,    determination    of 265  A 

Carbonate  rocks,   combustible  matter 

in.    determination    of 217 

Carbon   dioxide,    in   flue   gas,    instru- 
ments for  recording 201,  522 

pulverized  coke  in.  reactivity  of__        124 
t'arbonizatlon.     low-temperature,     as- 
say   methods    for,    compari- 
son of 499 

products    of 492 

relation   to    coking 494 

status    of - 482,490 

mixing  coals  for 415,  493 

of   coal,    factors   affecting   sulphur 

content,  in  coke  and  gas —       140 

heat  of 83 

primary  volatile  products  from.         71 

thermal  reactions  during 81 

of    lignite 645,  647,  656 

Carbon  monoxide  in  mines,  gas  masks 

for 1G3 

use   of   mice   and    birds   for   de- 
tecting        206 

Carburetion,   of   combustible  gas 389 

Cement  gun,  use  of,  in  mining 314,  318 

Central  district  coals,   for  sas  mak- 
ing  391,  396.  424-420 

f^ce  also  Illinois ;  Indiana. 
Chain  grates,  refractories  service  in 

furnace  with 546.  552 

Chemistry,  of  coals,  different  ranks, 

as    conglomerates 40 

investigations  of 89 

of   gas    manufacture,    bibliography 

of 399 

Chesapeake  &  Ohio  Railway,  tunnels 

of,  smoke  abutemi-nt  in_  626.  629A 
City   gas,   removal   of   hydrogen    sul- 
phide from 394 

Classification,  of  coal 33, 

35.  37.  39.  41.  54.  .56,  62 
Clinker,    formation    of.    fusibility    of 

ash  as  related  to 109 

Clinkering,    of    coals,    in    boiler    fur- 
nace         529 

relation  to  .spontaneous  combus- 
tion        374 

Clinkering    temperature,    of    coal,    in 

boiler    furn'ice 526 

Co  il  ash.  composition  relation  to  uses 

of   coal 91 

fusibility  of,  ciimparison  of  stan<l- 
ard  methods  for  determina- 
tion   of___ 256 

tentative  method  for  determina- 
tion   of 256 

Coal    beds,    in    Allegheny    formation, 

correlation    of 61 

Coal  dust,  explosibility  of 183,  188,  194 

ignition  of.  by  electric  arcs 1!»2 

by  explosives 164 

in  industrial  plants,  danger  from_       567 
Coal-dust     air    mixtures,    explosibil- 
ity of 187 

Coal-dust    explosions,    in    excavating 

dum|> 563 

Investigation  of 198 

stone  dust  as  preventive  of 331 

24948°— 31 4 


Reference 
Coal-dust  explosion  tests,  at  Experi- 
mental mine  —  184-186, 188, 191 
Coal-dust    particles,    combustion    of, 

rate  of 195,  196 

Coal  gas,  from  central  district  coals_       424 

illuminants  in,  separation  of 414 

separation   of  hydrocarbons   from, 

by  fractional  distillation 258 

.standard  sample  of.  analysis  of-_       249 
Coal  mines,  classification  of.  by  wage 

contracts 715 

dust  and  gas  explosions  in,  preven- 
tion of 189 

explosive  gases  in 189 

explosives  for 335 

gas  found  in 158 

methane  accumulations  in 157 

new,  opening,  discussion  of 317 

Coal-mine    fires,    fifty-nine,    descrip- 
tion of 151 

Coal  mining,  angle  of  draw  in 328 

conditions  in,  in  Great  Britain  and 

United  States 280 

losses  of  coal  in 281. 

292,  293,  303,  312.  .{33 

mechanical  loading  in 299 

methods  of,  comparison  with  metui 

mining 305 

modern  methods  for 298 

Coal-mining  industry,  research  in 307 

Coal-mining  laws,  uniform 309 

Coal-mining    problems,    in    Washing- 
ton         269 

Coal  operators,   wage-contract  policy 

of 715 

Coal  production,  geographical  shifts 

in 708 

Coal   research,  terminology  in 30 

Coal   samples,   analyses   of 17-19 

Coal     statistician,     classification     of 

coal  by 62 

Coal-tar  distillates,   vapor   phase  of, 

thermal   reactions   in 480 

Coal-tar  oil,  vapor  phase  of,  thermal 

reactions    in 480 

Coal-tar   products,   increasing  manu- 
facture   of 465 

used   in    explosives 465 

Coal  washing,  research  on,  value  of_       345 

Coke,   analyzing,   methods  of 222,  251 

annual  survey  of 4 

as  domestic  fuel,  status  of 588, 

604,  605.  739 

blast  furnace,  behavior  of-. 127 

combustibility    of 133,  146-148 

effect   on   stock   descent 143 

combustion  of.  at  tuyere  level-       129 

in    fuel    beds 116 

in   hearth 136 

by-product,     as     fuel     for     house- 
heating   boilers,    tests    of 590 

hygroscopicity    of 145 

chemical  characteristics  of 115,  117 

combustibility  of 122,  145  (a),  455 

combustion   of.    rate   of 455 

dcsulphurizati<m    of 142,  457 

desulphurizing  action  of  hydrogen 

on 139 

domestic,    factors   affecting   forma- 
tion  80,  119 

foundry,  .selection  of,  effect  of  re- 
activity   on 125 

specifications  for,  status  of 144 

from  gas  plants  using  same  coal. 

study    of-__    123.  124  (a),  (b),  (c) 
from   I'ittsburgh    (Pa.)    coal,   prop- 
erties  of 124  (a),  (b) 

plants    using 134 

from    plants    using    certain    coal, 

study    of___    123.  124  (a),  (b),  (c) 

Krindiug  of,   for  analysis 227 

in   low-pressure   boiler 580,  582 

metallurgical,   properties  of 135,  454 

shatter    tests    for 261 

tumbler  tests  for 261 

moisture  in.  determination  of 214 

uiontbly  report  on.     <S'cc  page  33. 
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Reference^ 
Coke,  analyzing,  methods,  etc. — Cont. 
physical    characteristics    of,    rela- 
tion to  reactivity 121 

prices    for 661 

production  of 726 

pulverized,  reactivity  of,  in  air_  122  (c), 

124  (c) 

in    carbon    dioxide 124  (c) 

In  water  vapor 124  (c) 

reactivity    of,    effect    of   blast-fur- 
nace  operation   on 137 

specific   gravity   of,    determination 

of 265 

standard    specifications    for 126 

sulphur  in 76 

determinations   of 263,264 

relation    to    blast-furnace    reac- 
tions  141,  458 

testing  of 237 

Coke  and  by-products,  production  of      727, 

729-737 
Coke  and  ore.  properties  of,  effect  on 

blast-furnace    capacity 128 

Coke   breeze,    for    hand-fired    boiler 593 

Coke  industry,  of  Tuited  States,  re- 
lation to  foundry 452 

Coke-making  properties  of  coal,  de- 
termining  118,  241,  508 

Coke  ovens,  by  product,  tempera- 
tures  in 461 

waste  from,  stream  pollution  by-       460 
Coke-oven       industry,       in       United 

States 459 

Coking,  of  Illinois  coal 453 

of  Utah  coal 456 

relation    to    low-temperature    car- 
bonization         494 

Coking  coal,  use  of,  in  low-pressure 

boilers 597 

in   water-gas  generators 396 

Coking  constituents,  of  Mesa   Verde 

and  Pittsburgh  coals 120 

Coking  process,  reactions  of  coal  sul- 
phur in 138 

Coking  tests,  of  coal 451 

Cologne.     See  Germany. 

Colorado,  coal  from,  analyses  of 27  (o) 

Denver,  fuel-testing  plant  at 451 

Combustible,  In  furnace  refuse,  re- 
covery  of 540 

Combustion,  in  domestic  boiler,  re- 
lation to  heat  transfer- 
ence     598,600 

In  hand-fired  furnaces 521,589 

of    blast-furnace    coke,    in    fuel 

beds 116 

of  coal,  in  boiler  furnaces 537 

factors    in 516 

relation  of  furnace  design  to 512 

of  coal-dust  particles,  rate  of 195,  196 

of  coke,   at   tuyfere   level  of  blast 

furnace 129 

In  hearth  of  blast  furnace 136 

of  powdered  coal 557,  565,  575 

of  volatile  matter,  in  coal 68 

relation  to  flue-gas  analysis 524  (c) 

relation  to  oxidation  of'^  coal 99 

smokeless,  in  boiler  furnaces 621 

spontaneous,    relation    to    clinker- 

Ing 374 

Combustion   efficiency,  of  fuel 555 

Concentrating    tables,    coal    particles 

on 365A 

Conductor  insulation,  action  of  acid 

mine  water  on 167 

Constituents,  of  coal 38,  41,  42 

microscopic  study  of 44.  52 

Consumption,  of  coal,  analysis  of 716 

effect  of  oil  on 722 

Consumption  data,  on  coal,  in  United 

States 657-660,  662, 

663,  665,  666,  668,  670,  670A 

Conveyors,  data  on 707 

Corrosion,  In  mine  waters 170 

of  metals  and  alloys,  in  acid  mine 
water,  effect  of  acidity  and 

oxidation   capacity  on 175 

tests  of 172,  177 


Reference 
Corrosion  problem,  in  coal  mining —       174 

Cyanogen,  in  illuminating  gas 

Denver.     See  Colorado. 
Distillation  gases,  from  Trent  amal- 
gams  

Drafts,  in  down-draft  coal-tired  kllus- 

in  steam  boilers 

Dust-explosion    tests,    now-type    ap- 
paratus for 


433 


73 
612 
513 

224 


B 

East,  coal  from,  ash  from,  fusll)ility 
of 

Economics,  of  coal  storage 

of  fuel  

of  fuel   distribution 

of  power 

Economics  branch.  United  States  Bu- 
reau of  Mines 

Electric  arcs,   ignition   of  coal  dust 

by 

Electric  symbols,  for  mine  maps 

Embers  coke.     See  Grudekoks. 

Engine  tests,  of  motor  benzol 

England,  coal  in - 

coal  mines  of,  conditions  in 2Hu, 

pumping  mines  in 

Etuylene,     from     coal-oil     mixtures. 

alcohol   from 

from  gases  from  Trent  amal'4;aras_ 

Europe,  coal  in,  mining  costs  of 

selling  costs  of 

coal  mines  of 

product  of.  distribution  of 

drawing  coal  pillars  in 

fuel  research  in 

low-temperature    carbonization    of 

coal   in 

mining  methods  in 

producer-gas  power  plants  in 

Experimental    mine.     United     States 
Bureau  of  Mines,  coal-dust 

explosion  tests  in 184-186, 

weathering  of  eoal  at 69, 

Explosibility,   of  coal  dust 

from   Utah 

of  coal  dust-air  mixtures 

of  gas*'S,  from  mine  fires 

Explosions,    coal   dust,    investigation 

of 

stone  dust  as  preventive  of 

Explosion  tests,  in  laboratory 

of    coal    dusts,    in    Experimental 

mine 184-186,  188, 

Explosives,  effect  of  stemming  on 

for  coal  mines 

Ignition  of  methane  and  coal  dust 
by 


111 
712 
704 
675 
704 

724 

192 
301 

467 
«0A 
717 
322 

491 
73 
313 
313 
324 
324 
321 
85 

501 
315 

438 


191 
368 
183 
188 
187 
152 

198 
331 
224 

191 
278 
335 

164 


Falls    of    roof,    in    bituminous   coal 

mines 275 

Fires,  in  steamship  coal,  cause  of 372 

See    ulso    Coal-mine    fires ;    Mine 
fires. 

Float-and-sink  tests,  of  coal 223, 

226,  346,  347 

Flue  gas,   analysis  of 203,  209,  524  (c) 

relation  of  combustion  to 524  (c) 

carbon  dioxide  in,  indicators  for_  201,  522 

oxygen  in,  indicators  for 522 

sampling  of 203,  209,  524  (c) 

Foundry,  relation  of  coke  industry  in 

United  States  to 452 

Foundry  coke,  selection  of,  effect  of 

reactivity  on 125 

specifications  for.   status  of 144 

Fractional  distillation,  analysis  of 
natural     and     Illuminating 

gas  by 210 

separation  of  hydrocarbons  In  coal 

gas  by 258 

Fractionation  analysis,  of  gas.  from 
low-temperature  carboniza- 
tion of  coal 257 
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France,  coal-mining  methods  in 315 

Freeport  coal  bed.  See  Pennsyl- 
vania. 

Fuel,  briquettiug  Investigations 388 

combustion  efficiency  of 555 

consumption    index    for 702 

consumption  of.  effect  of  technical 

developments  on 672 

domestic,   availability  of 506 

coke   as (504,605,739,740 

other  than  anthracite 737 

ectmomics   of 704 

for  generating  steam   in   low-pres- 
sure boiler 582,  601A 

future  development  of 536 

in  brick  kilns,  combustion  of 613 

in  locomotives,  use  of 607 

low-grade,  producer  gas  from 447 

peat  as 636 

saving  of.  in  heating  houses 584,  587 

solid,  particles  of,  burning  rate  of_  571 
study  of  l)oiler  and  furnace  design 

to  save 13 

sulphur  content  of,  determination 

of 205,  232 

type  used,  in  brick  kilns 613 

unburued,  in  boiler-furnace  refuse, 

recovery  of 528 

work  of  United   States  Bureau   of 

Mines  on 9 

See  also  Grate  fuel ;  Motor  fuel. 
Fuel    beds,    combustion   of  blast-fur- 
nace coke  in 116 

Fuel  briquets,  production  of 741-753 

Fuel  distribution,  economics  of 675 

Fuel  economy,  at  petroleum  re- 
fineries   617 

from  old  equipment 529 

in   power   production 531 

Fuel  efficiency,  progress  in,  statisti- 
cal  studies  of 705A 

study   of,   by  Government  and   in- 
dustry    12 

Fuel    efficiency    tests,    of    batch    oil 

stills 616 

Fuel  engineering,  research  in 532 

Fuel  gases,  analysis  of 253,  522(c) 

Fuel  oil,  furnaces  burning,  refrac- 
tories service  in 553 

Fuel  research,   in   Europe 85 

significant  progress  in 1,  8(i 

Fuel  resources  of  United  States 11,  14 

Furnaces,  burning  anthracite  on 
traveling-grate  stokers,  re- 
fractories service  in 554 

burning  fuel  oil,  refractories  serv- 
ice   in 553 

burning     powdered     coal,     refrac- 
tories service  in 549 

for  hand-fired  return-tube  boiler  —  585 

hand  fired,  combu.stion  in 521,  589 

distillation    of   tars    from    bitu- 
minous  coal   in 586 

hand  fired  down  draft,  firing  of_  591 

hot  air,  improvement  of 581 

house.     See  House  furnaces. 

smokeless  combustion  in 621 

stoker  fired,  mistakes  in  operating.  527 

testing  of 523 

with     chain     grates,     refractories 

service  in 546 

with     underfeed     stokers,     refrac- 
tories service  in 547 

Furnace  design,  relation  of  combus- 
tion of  coal   to 512 

study  of,  to  save  fuel 13 

testing  of 523 

Furnace  refuse,  recovery  of  combus- 
tible in 540 

Furnace  walls,  measurement  of  heat 

flow   through 538 

Fusain,  data  on 77,  79 

in  coal,  electrostatic  determination 

of 24-1 

Fusibility,    of    ash,    from    coal,    of 

East 106 

of  interior  provinces 111 

of  Pennsylvania 105 


Reference 
Fusibllitv,  of  ash,  etc. — Continued. 

of  United  States 65 

of  West  Virginia 104 

of  coal  ash 90,  110 

determining,  comparison  of  stand- 
ard methods  for 256 

in  hydrogen 87 

in  various  atmospheres 88 

in  water  vapor 87 

relation  to  clinker  formation —  92, 109 
relation    to    softening    tempera- 
ture          63 

G 

Gas,  absorption  of,  by  coal 154 

analyzing 250 

artificial,   gum   and   resin    forming 

constituents  of  _  400,  407,  409,  410 

as  source  of  heat  and  power 699 

boiler  furnace,  sulphur  in,  determi- 
nation of 266 

combustible,  carburetion  of 389 

with  propane  and  butane  mix- 
tures         405 

explosive,  in  coal   mines 150,  ISO 

from  coal,  escape  of 155 

from  low-tempei-ature  carbonization 
of  coal,  fractionation  analy- 
sis of 257 

hydrocarbons  in 509 

from  mine  fires,  explosibility  of 152 

from     Trent     amalgams,     ethylene 

from,   alcohol   from 73 

gum  formation  in,  problems  of —      400, 

407,  409,  410 
in  boiler  settings,  temperature  of, 

measuring 202 

inflammable,  in  mine  air 153 

removal  of  sulphur  from 421 

See  also  City  gas ;  Coal  gas ;  Flue 
gas  ;  Fuel  gas ;  Illuminat- 
ing gas ;  Manufactured 
gas ;  Mine  gas ;  Natural 
gas  ;  Producer  gas  ;  Water 
gas. 
Gas  analysis,  at  coal  mines,  ap- 
paratus   for 208 

during  mine  fires 207 

instructions  for 250 

Gas-analysis     apparatus,     for     coal 

mines 208 

Gas     and     coal-dust     explosions,     in 

mines,  prevention  of 189 

Gas  and  coke,   from   coal   carboniza- 
tion,    sulphur     in,     factors 

affecting 140 

Gas    coal,    selection    of,    relation    of 

sulphur  compounds  to 84,  419 

Gas  condensers,  water  tubular,  data 

on 412 

Gas  explosions,  in  mines,  prevention 

of 189 

Gasification  of  coal,  complete 504 

Gas  industry,  gummy  meter  problem 

of 400 

relation  of  carbonizing  and  proces- 
sing coal  to 429 

scientific    progress    in 428 

Gas-making   properties,   of   coal,   de- 
termining  115,  241,  508 

Gas  manufacture,  chemistry  of,  bib- 
liography of 399 

relation  of  physical  chemistry  to_       435 
Gas     masks,     carbon     monoxide,     in 

mines 163 

Gas  mixtures,  determination  of  ben- 
zene in 236 

Gasoline  substitutes,  from  coal 472 

Gas  outbursts,  from  coal  beds 327 

Gas    plants,    using    same    coal,    coke 

from,   study   of 123, 

124(a),  (b),  (c) 

Gas  problems,  in  mines 160,  162 

Gas  producers,  data  on 446 

operation    of 441.  443 

status  of,  in  fuel  utilization 444 
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_                                                             Reference 
Gas  purification,  activity  of  iron  ox- 
ides   iu 42J 

bibliography  on 4H4 

G<'uerat<»r   tuel,   disdission  of 301, 

.S9.-?.  ans-nos.  402.  4 16.  41 8,  420. 

423.  426.  4.J2. 
Germany.     br()Wii     coal     from,     com- 
pjirisou    witli    lijjnite    from 

Unite<l    States «r»2.  65,3 

Cologne,  brown  eoul  from,  produc- 
tion and  use  of G42 

Grafton.     IScc  West   Virginia. 

Grate   fuel,   unburned.    recovery   of__       HoCj 

<i!round    movement,   problems  "in ;t25 

<irudeliol{s   data   on 601,  6.'{7 

Gum    formuliou,     in    jtas,     problems 

of 400,  407,  401),  410 

II 

Heat,  decomposition   of  coal   l\r 101 

How    of,    tlirough    furnace    walls. 

measurement     of 5.38 

of  carbonization,   of  ct>al 8.3 

Heat    balance,    of   southern    foundry 

furnace 130 

Heat  transmission,  in  domestic  boil- 
ers  598,  600 

in   steam  boilers nil 

through    boiler    tubes 5l'o 

Heatin^r.  'nomeutary.  of  inflammable 

dusts 193 

smokeless  combustion  in 621 

spontaneous,     of     coal,     adiabatic 

method   for  studying 242 

of  powd«'red   coal r»()2 

Heating  boilers,   central   station,.  .'»25,  621 
low  pressure,  codes  for  testing  and 

rating 602.  60.3 

small,    results    on .■"»92 

Heating  systems,  saving  steam  in_  524  (e> 
Heating    value,    of    coal.    American, 

hydrogen-volatile  ratio  for_  66 

lowering  of.  l)y  expctsure  to  air_  78 
Houses,    heating   of,    saving   of   fuel 

in 583.  584.  5«7 

House  furnaces,  Idtuminous  coal  in_  595 
House-heating      i)oilers,      by-product 

coke  and  other  fuels  for ,*'»00 

coal   and   briquets   for .385 

coke    for 588 

tiling  bituminous  coal  in 584 

relation     of    combustion     to     heat 

transference  in 598,  600 

tests  of  coal  in 579 

Hydrocarbons,     in     gas,     from     low- 
temperature      carbonizati«in 

of   coal 509 

Hydrogen,  in  coal,  effect  of  hydrogen 

and  weight  of  coal  on 366 

in  coke,  desulphurizing  attion  of__  139 
Hydrogen  and  wafer  vapor,  fusibility 

of  ash   in 87 

Hydrogen-volatile   ratio,    for   heating 

values  of  American  coal 66 

Hygroscopicity,  of  by-product  coke 145 

I 

Ignition,    of    coal    dust,    by    electric 

arcs 192 

of  methane  and  coal  dust,  by  ex- 
plosives    164 

Illinois,  coal  from,  aualvses  of 27  ip> 

cleaning  tests  of 1 .343 

coking    of 453 

in   Koppers  ovens 46*J 

for    gas    making 391,  ,396,  424-426 

coal    losses    in 292 

coal  mines  of,  engineering  features 

of 306 

methane  accumulations  In 157 

timber  in 284 

lump-coal,  produ-^'tion  in 282 

mining  wastes   and   costs   in 312 

southern,  lump-coal  production  in.  337 

Urbana.   coal-washing   tests   at .359 


Reference 
Illuminants.  In  mixed  water  and  coal 

^as.   separation   of 414 

Illuminating  gas.  analysis  of.  at  low 

temperatures  and  pressures-  210 

coals  for 392 

cyanogen  in 433 

removal  of  sulphur  from 427 

Indene,  effect  of.   on   d(>terminations 

l>y    picric    acid 234 

in  picrates  from  d!>terniination  of 
naphthiilcne,     identification 

of 235 

in  water-gas  tar 413 

polymerization   and   oxidation   of-  411 

study  of 413 

Indiana,   coal   from,  analyses  of 27(k) 

for  gas  making '  391,396,424,426 

for  water-gas  generators 391,  396 

co:il  mines  of.  engineering  features 

of 306 

meth.-me  accumulations  in 157 

coal   pyrite  in 95 

Indian   lands.      See  Oklahoma. 
Industrial    plants,    coal-dust    hazards 

in 560.  567 

Inflammability,  of  coal  dust 181,  182 

Inflammable  dusts,  momentary  heat- 
ing of ' 193 

Interior    provinces,    coal    from,    ash 

of,  fusibility  of 111 

Internal-combustion     engine,     status 

of,   in   fuol   utilization 444 

Iowa,  coal  from,  analyses  of 29 

Iron  oxides,  activity  of.  in  removing 
Iiydrogtn  sulphide  from 
city    gas 394,417.422 

K 

Kansas,  coal  from,  analyses  of 27  (1) 

Kentuckj'.  cannel  coals  from,  struc- 
ture and  classification  of 56 

coal  from,  analyses  of 27  (a) 

for  gas  making 424 

Kilns,  brick,  use  of  fuels  in 613 

burning  problems  in 615 

down  draft  coal  fired,  drafts  in 612 

for  refractory  ware,  combustion  in_  614 
Kittanning   coal   bed.      See  Pennsyl- 
vania. 
Koppers   coke   ovens,    coking   Illinois 

coal  in 462 

L 

Light  oil.  from  carbureted  water 
gas.    elTect    of    practice    on 

composition   of 401,  470 

Lignite,  Alaska,  steaming  tests  of 645 

briquetting     tests     of,     at     Pitts- 
burgh,  Pa 640 

carbonizjition    of 645,647,6.56 

carboniz('«l.  briquetting 635 

carbonizing  data  on _645_647,  655 

experiments  in  North  Dakota 646 

charaiteristics   of 641 

constitution    of 43 

<lata   on 641 

distillation   of 430 

genesis   of 4."» 

North  Dakota,  as  fuel  for  power- 
plant   boilers 639 

experiments  on 643 

possibilities   of 654 

power  from,  for  development  of  in- 
terior  Alaska 650 

preparation   of 637 

United   States,   briquetting 656 

comparison  with  German  brown 

coal 6.52,  653 

utilization   of 637,641 

wt'stern,  economics  of  using 634 

Lignite  char,  for  smelting  zinc  ore__  648 
See  also  Oiudekoks. 

Lignite  deposits.  United  States 651 

Lignite  residue,  carbonized,  briquets 

from 645 

Loading  machines,  data  on ,  707 
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Reference 
Locomotives,   fuel   for,   run   of  mine 

V.  briquetted  coal 383 

use    of ^o^^J 

Locomotive  smoke,  in  tunnels 621A, 

626,  627,  629A 
Low-temperature     carbonization,     of 

coal 501-507 

from  Pennsylvania 500 

from  Utah,  liuht  oil  from 486,488 

tar    from 484.  485.  489,  489A 

gas    from,    fractionation    analy- 
sis of z^*~ 

hydrocarbons  in 509 

general  review  of 4Sl 

in  Europe -  501 

products   from 49J 

status  of 482.490 

subbituminous 400 

research  on 494 

Low-tomperature    distillation,    amal- 
gams,   coal    and    asphaltic 

oils 48.3 

coal,  oil  from 487 

coal-oil  mixtures 497 

Low-temperature  tar,  bibliography  of-  495 

composition   of 4!)8 

Lump  coal,  production 282,  336-338 

M 

Manufactured   gas,   hazards  from 436 

sul)stitution  of,  for  natural  gas :;90 

Marine  boilers,  tests  of 386.  tios.  ouo 

Maryland,  coal  from,  analyses  of —  27  (ni) 
.A'c  .iiverde  coals.      .S'<<'   Utah. 

Metallurgical    coke,    data    on 4.54 

properties  of 135 

shatter  and  tumbler  tests  for 261 

Metals,  corroded  by  acid  mine  water, 

microscoi)y  of 171 

corrosion  of,  in  acid  mine  watiT, 
effect  of  acidity  and  oxida- 
tion capactiy  on 175 

corrosion    tests    oi,    in    juid-niin 

water 172,177 

noncorrosive.  for  use  with  coal- 
mine water 176 

Methane,  absorption  of,  by  coal 154 

ignition  of,  by  explosives 164 

in  mine  gases,  apparatus  for  deter- 
mining    161 

Methane   accumulations,   from   inter- 
rupted   ventilation 157 

Methanol  production,  use  of  off-peak 

water-gas   capacity    for 474. 

475,  479 
Microscope,      examination      of     coal 

through 44.  52 

Microscopy  of  coal,  developments  in_  47,  48 
of  metals  and   alloys  corroded   by 

mine    water 171 

Microstructure.  of  coal 53 

Mines,  active  and  abandoned,  acidity 

of  water  from 169 

black  damp  in 149 

boiler  Inspection  at 541 

carbon  monoxide  gas  masks  in 163 

carbon    monoxide   in,   use   of   mice 

and  birds  for  detecting 206 

coal    and    rock-dust    mixtures    in, 

incombustible  matter  in —  216 
coal-dust  explosions  in.  causes  and 

prevention    of 190 

coal  dust  in.  explosibility  of 194 

nouga.seous.  possibility  of 165 

rock  dusted,  sampling  dust  in 229 

sampling  coal  in 218 

See  also  Coal  mines. 

Mine  air,  inflammable  gases  in 153 

methane  content  of 166 

Mine  dump,  dust  explosion  in  exca- 
vating   563 

Mine  fires,   fighting  of,   gas   analysis 

during -07 

gases  from,  explosibility  of 1»>2 

sealing  and   unsealing 159 


Mine  fires,  fighting,  etc. — Contd.      Reference 

study  of -       1?" 

Mine  gases,  analysis  of 207,  231 

detection  of,  methods  for 230 

explosive 1®0 

methane   in,   apparatus   for   deter- 
mining  -    _  161 

sampling  of 207,  231 

simple  methane  apparatus  for 161 

Mine-gas  problems,  study  of 160.  162 

Mine  maps,  electric  symbols  for ."01 

Mine    stoppings,    coal,    strength    of--    331 A 
Mine  timber,  in  Illinois  coal  nrines_-       284 
•Mine  water,  acid,  action  on  conduc- 
tor  insulation 167 

microscopy  of  metals  and  alloys 

corrodpd   l)y 171 

netitralizing  plant  for 179 

corrosion  in 170 

Mine   workings,   waterproofing 314 

Mining,    anthracite,    new    entry    s.vs- 

tem   for 296 

on    steep  pitches 294 

cement    gun    in 318 

coal  and  other  minerals 268 

See  alfto  Coal  mining. 

Mining  costs,  of  coal 313 

Milling  industry,   research  in 307 

Mining  terms,  glossary  of 270 

Missouri,   coal   from,   anal.vses  of 27  (g) 

St.  Louis,  fuel-testing  plant  at-  63A,  20,3A 
Moisture,    effect   of.    on    spontaneous  ^ 

heating  of  coal 367.  377 

in  coke,  determination  of 214 

Monongahela  formation.  See  Ohio ; 
Pennsylvania  ;  West  Vir- 
ginia. 

Montana,  coal  from,  analyses  of 27  (q) 

Motor  benzol,  engine  tests  of 467 

Motor  fuel,  from  coal,  recent  devel- 
opments   in 460,  472 

to   augment   fuel   supply 476,  477 

future    trends    in 478 

sj'nthetic 471 

N 

Naphthalene,  determination  of 233 

by  picric  acid,  effect  of  indene 
'       on 234 

picrates  obtained   'ly,   identifica- 
tion of  indene  in 235 

Natural  gas,  analysis  of,  at  low  tem- 
peratures  and   pressures 210 

leakage  of,  stenches  for  detection 

of 395 

re-forming 398A,  40.5A 

substitution   of,   for  manufactured 

gas .390 

New  Mexico,  coal  from,  analyses  of_  27  <r) 
New  York,  Buffalo,  fuel  program  for_  406 
Nitrogen,      in      coal,      determination 

of 215,252 

Norfolk.     See   Virginia. 

North    America,    coal,    classification 

of 33,  .39 

North    Dakota,    coal    from,    analyses 

of 27  (s) 

lignite    from,    as    fuel    for    power- 
plant  boilers 6.39 

experiments  on 643 

lignite-carbonizing  experiments  in-       646 

O 

Ohio.  Allegheny  formation,  correla- 
tion of  coal  beds  in 61 

coal  from,  analyses  of 27  (b» 

coal  losses  in 333 

Monongahela  formation,  coal  beds 

in.   correlation  of 59 

Pittsburgh  coal,  mining  coal  in-  286,  290 
Oil.  as  fuel,  effect  on  consumption  of 

coal 722 

for  heat  and  power,  use  of 699 

from  carbureted  water  gas 401,  470 
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Reference 
Oil,  as  fuel,  effect,  etc. — Contd. 
from     low-temperature    carboniza- 
tion of  coal 502 

TTtah 486,  488 

use  of.  in  cleaning  coal 354 

Oil  niul  coal  mixtures,  distillation  of  _  72 

ethylene  from,  alcohol  from 491 

Oil  refineries,  fuel  economy  at 617 

Oil  shale,  oil  from,  comparison  with 

oil  from  coal 468 

Oil  stills,  hatch,  fuel  eflBciency  tests 

of 616 

Oklahoma,  coal  from,  analyses  of 27  (1) 

Indian  lands  in,  coal  mining  on 277 

Ori.i,'in.  of  coal,  study  of-.  26,  36,  r>().  51.  55 
Oxidation,  low  temperature,  effect  on 

hydrogen  in  coal 366 

of  coal,  relation  of  combustion  to_  99 

study  of 370 

of  constituents,  resinous  Utah  coal_  82 
Oxygen,  diffusion  of.  through  stored 

coal 365 

effect  of,  on  coal 25 

in  flue  gas,  indicators  for 522 

P 

Pacific  Northwest,  coal  of,  washing 

problems  of 352 

Paleobotanist,    classification    of   coal 

by 64 

Paleozoic  bituminous  coal,  structure 

of 24 

Particles,  of  coal,  on  tables,  effect  of 

shapes  on  treatment  of 356A 

Peat,  formation  of 26 

utilization  of 638 

Peat  profile,  analysis  of 58 

Pennsylvania.    Allegheny    formation, 

correlation  of  coal  beds  in_  61 

anthracite  losses  in 293 

anthracite    mines    of,    strength    of 

roof  supports  in 274 

bituminous  coal  fields  of 34 

Calumet,     neutralizing    plant     for 

mine  water  at 179 

coal  from,  fusibility  of 105 

low-temperature       carbonization 

of 500 

coal  measure  shales  of 245 

Freeport     coal     bed,     by-products 

from 496 

microscopy    of 60 

mining  of 288,289 

Kittanning  coal  bed,  mining  of 288 

Monongahela  formation,  coal  beds 

in.   correlation   of 59,61 

Pittsburgh,  atmosphere  of,  sulphur 

dioxide  in 627A 

lignite-briquetting    tests    at 640 

Pittsburgh   coal,  ash-forming  min- 
erals  In 106 

sulphur   forms  in 106 

cokes    from,    burning   properties 

of 124(b) 

plants    using 134 

properties    of 124  (a).  (b» 

constituents    of 120 

weathering  of 69,  3(»8 

Scranton,  coal  mining  under 272 

subsidence  at.  study  of 272 

thiclc  Freeport  coal,  mining 287,  2S9 

washing  characteristics  of .'{56 

thin  anthracite  beds  in,  mining--  267 
Petroleum    refineries,    fuel    economy, 

at 617 

Phenol,  solubility  of  coal  In 28 

Picric  acid,  determinations  by,  effect 

of  Indene  on 234 

Pittsburgh.     See  Pennsylvania. 
Pittsburgh    coal.     See    Ohio ;    Penn- 
sylvania. 
Powdered     coal,     boiler     fired      by, 

tests  of 559,  564,  569 

burning,  removal  of  ash  as  molten 

slag  from 551 

combustion  of 557.  565,  57.', 

distribution  of,  to  small  plants 570 


Reference 
Powdered  coal,  boiler,  etc. — Contd. 

explosion  hazahrs  from 560,567 

fineness  of.  determination  of 228,  566 

for  generating  steam 572,  57.'i 

for  power-plant  boilers 558 

furnaces       burning,       refractories 

service    in 540 

self-heating  of 563 

tests  of  boiler  settings  w^ith 564,  574 

us<^    of 576 

velocity  of,  in  air 568 

Powdered-con  I  furnaces,  tempera- 
tures   in 578 

Powdered-coal   plant,  tests  of 561 

Power,   economics  of 704 

national  supplies  of 673 

sources    of 699 

Power   development,   trends   in 534 

Power  plants,  producer  gas 438-440 

refractories    in 543 

Power-plant  boilers,  hand-firing  coal 

under 518 

North  Dakota  litmlte  as  fuel  for.  639 

powdered  coal   for 558 

Power-plant  practice,  assistance 
given  hy  I'nited  States  Bu- 
reau of  Mines 15 

Power  production,  fuel  economy  ln_  531 

Preparation,  of  coal,  trends  in 680A 

of  lignite 637 

Prices,  for  coal 661,671,711 

for  coke 661 

Producer  gas.  ammonia  in__' 448 

factors  in  formation  of 437 

for  zinc  furnaces,  carbon  monoxide 

and    hydrogen    in 460 

from  low-grade   fu«'ls 447 

singeing  type   of 445 

status  of 444 

sulphur    in 449 

tests  of.  problems  in 443 

Producer-gas  investigations,  sum- 
mary   of 442 

Producer-gas     power     plants,     in 

Europe 438 

in  United  States 439,  440 

trend    of 440 

Production,  of  coal,  fluctuations  iri_  718 

in  United  States,  stati'^tics  on-_  657- 

660,  662-666.  668.  670,  670A 
of  coke  and  by-products,  in  United 

States,  statistics  on 727-737 

Propane-butane   and  butane  mixtures, 

for  carbureted  water  gas 405 

Purification,  of  gas,  bibliography  on_  434 

Pyrite,  coal,  data  on 112 

from  washery  refuse 351 

In  Indiana  coal 95 

R 

Railroad  fuel,  report  on.  analysis  of-  713 
Railroad  tunnels,  atmosphere,'  smoke, 

and   temperature  in 6214, 

626.  627.  629 A 
Reactions,  in  blast  furnace,  effect  of 

sulphur  in  coal  on 141 

in  vapor  phase,  of  coal-tar  oils  and 

distillates 480 

of  coal  sulphur,  in  coking  process.  138 

thermal,  during  coal  carbonization.  81 
Reaction  heats,  measuring,  calorimet- 

rlc  apparatus   for 240 

Reactivity,  of  coke,  relation  of  blast- 
furnace operation   to 137 

of  pulverized   coke,  in  air,  carbon 

dioxide,  and  water  vapor. _  124 
relation    of    physical    characteris- 
tics of  coke  to 121 

status    of,    in    selecting    foundry 

coke 125 

Refractories,   boiler  furnace,   cooling 

of 545 

slagging  in.  factors  governing. _  548 

in   power   plants 543 

Investigations  of.  preliminary  flnd- 

iiii!;'^    in .. 5->0 

prolilems    in    firlnj; 611 
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Reference 
Refractories    service.    In    boiler    fur- 
naces        543 

in  furnaces  burning  anthracite  on 

traveling  grates 554 

in  furnaces  burning  fuel  oil 553 

In  furnaces  burning  powdered  coal_        549 

In  furnace  with  chain  grates 546,  552 

in    furnace    with    underfeed    stok- 
ers  547,  552 

Refractory  brick,  firing 611,614 

Refractory  ware,  kilns  for,  combus- 
tion in 614 

Refuse,     boiler     furnace,     unburned 

fuel  in,  recovery  of 528 

Regional  service,  of  coal 10 

Retorts,  stop-end  horizontal,  steam- 
ing        423 

Retort  coal  gas,  from  central  dis- 
trict coals 424 

Rock  dust  and  coal  mixtures,  in 
mines,  determination  of  in- 
combustible matter  in 216 

Rock-dusting  materials,  analysis  of__       245 
Roof,    falls    of,    in    bituminous    coal 

mines 275 

Roof  supports,   in  anthracite  mines, 

strength    of 274 


8 


Salt   Lake   City.     See  Utah. 

Sampling,  of  coal 213,  218,  263 

for  shipment  or  delivery 219 

standard   methods  for 255 

of  coal  dust,  in  rock-dusted  mines.  229 

of   flue  gases 203 

of  mine  gases 207,  231 

poor,   disadvantages   of 259 

Sampling     methods,     for     American 

coal  shipped  to  Europe 2;^9 

Scranton.     See  Pennsylvania. 

Screen  sizing,  of  coal 341 

Selling  prices,  of  coal 313 

Silicate  rocks,  combustible  matter  in, 

determination   of 217 

Slag,    from    furnaces    burning    pow- 
dered   coal 551 

Slagging,     of    boiler-furnace    refrac- 
tories   548 

Smoke      abatement,      at       Grafton, 

W.  Va 623 

at  Salt  Lake  City,  Utah 619, 

624A,  628.  6_'9 

status  of  sulphur  dioxide  in 628 

in  railroad  tunnels.  621A,  626,  627,  620A 

relation  to  city  ordinances 618 

relation  to  health 630 

scales  for 624 

study    of 622 

Smoke     abatement     ordinance,     pro- 
posed  standard 630A 

Smokeless  coal,  report  on 632 

Smokeless    combustion,    of    coal,    in 

boiler    furnaces 621 

Smokeless  fuel,  for   Salt   Lake  City, 

Utah 629 

Smoke    problem,    at    boiler    furnace 

plants 620 

Solid    fuels,    particles    of,     burning 

rate  of 571 

Specifications,  for  foreign  briquetted 

fuel 383 

for  foundry  coke,  status  of 144 

for  Government  purchase  of  coal 21,  22 

standard,   for   coal 96 

for  coke 126 

Specific  gravity,  of  Alabama  coal 94 

of  coke,  determination  of 265 

Specific    heat,    of    coal,    relation    of 
combined     water      in     coal 

substances   to 100 

Splint  coal,  study  of 57 

Spontaneous   heating,   of   coal,   adia- 

batlc  method  of  studying.  242,  376 

stored 363,  364, 

367,  309,  372,  374-378,  381,  382 


Reference 
Standard   methods,    for   determining 

fusibility  of  coal  ash 254 

for  sampling  and  analyzing  coal —       255 
Steam,  generation  of,  in  low-pressure 

boiler,  fuels  for 580,  582 

reduction  of  costs 530 

with  powdered  coal 572,573 

in  heating  systems,  saving  in 524  (e» 

Steam   boilers,   drafts  in 513,514 

heat  transmission  in 511 

Steam-boiler  inspection,  at  mines 541 

Steaming  tests,  of  Alaska  lignite 644 

of  coal 510 

Steam  power  plants,  saving  coal  in.  524(a) 
Steamship    bunker    and    cargo    coal, 

fires  in 372 

Steam  sizes,  of  anthracite,  burning.  524  (d) 
Steam     turboelectric     stations,     eco- 
nomical operation  of 517 

Stemming,   effect  of,  on   explosives..        278 

St.  Louis.      Sre  Missouri. 

Stocks  of  bituminous  coal,   effect   of 

strike    on 719 

Stokers,  traveling  grate,  furnaces 
burning  antliracite  on,  re- 
fractories   service    in 554 

underfeed,    refractories    service   in   ^  ^ 

furnaces    with r>47,  552 

Stoker-fired  furnaces,  operating,  mis- 
takes  In 527 

Stone  dust  as  preventive  of  coal-dust 

explosions 331 

Stoppings,  coal  mine,  strength  of 331A 

Storage  of  coal 362,  365. 

367,  369,  371,  373,  379.  380.  382 

economics   of 712 

extent    of 714 

Stream  pollution,  by  acid  mine  drain- 
age, study  of A^^^ 

United  States  Bureau  of  Mines  in- 
vestigations of 175A 

Strip  coal  pits,  spoil  banks  at,  re- 
foresting        339 

Stripping  of  coal 268.  311,340A 

Structure,  microscopic,  of  Mononga- 
hela coal 55A 

of  bituminous  coal 31 

Structure,  of  graphite,  in  relation  to 

crucible   making 44A 

of  Kentucky  cannel  coal 56 

of  Paleozoic  bituminous  coal 24 

Styrene,  In  water-gas  tar — . 413 

study   of -_       413 

Subbituminous  coal,  constitution  and 

genesis  of 43 

low-temperature  carbonization   of-       499 

Subsidence,    problems    in 325 

Sulphur,  finely  disseminated,  in  coal, 

origin   of 45 

in  boiler-furnace  gases,  determina- 
tion of 266 

in   coal 76.  93.  102 

check  determinations  of 264 

reactions  of,  in  coking  process.        138 

in  coke 76,  102 

check  determinations  of 264 

relation    to    blast-furnace    reac- 
tions        141 

in  gas  and  coke,  from  coal  carbon- 
ization,   factors   affecting —       140 

in  illuminating  gas,  removal  of 427 

in    producer   gas 449 

removal   of,   from  gas 421 

total,  in  fuel,  determination  of 2  12 

Sulphur   compounds,    relation   of,    to 

selection   of  gas  coal 84,419 

Sulphur  content,  of  coke  and  gas, 
relation  to  carbonization  of 

coal 140 

of   fuel,   determination   of 205 

Sulphur  dioxide,  in  Pittsburgh  air —    627A 
Sulphur  forms,  in  coal,  analysis  of.       220 

determination    of 262 

distribution  and  control  of 114 

in  coal  bed,  distribution  of 113 

in  coke,  determination  of.- 263 
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Sulphur  forms — Continued.  Referenco 

in  Pittsburgh  coal,  nsh  in 100 

In    steamed    coke,    effect    on    blast 

furnace 458 

Sulphur  problem,  in   burning  coal —  515 
Snoerpower  system,   relation  of  coal 

and  coal  delivery  routes  to_  676 

T 

Tiirs,    distfllatinn    from    bituminous 

coal,  in  hand-fired  furnace.       586 
from  coal,  in  hand-flred  furnace__       586 
from    low-tenmerature    carboniza- 
tion.   I'tah   coal-__  484.  485,  489A 
low  temperature,  bibliography  of-       498 

I)reparatioii  and  uses  of 463 

See  altio  Coal  tar ;  Water-gas  tar. 
Temperature,   sish   softening,   of  coal 

in    boiler   furnace 526 

effect  on  determination  of  volatile 

matter   in   coal 248 

for  rapid  self-heating  of  powdered 

coal 502 

In  by-product  coke  ovens 461 

in  Icxomotive  cabs,  in  tunnels ♦•20 

in   powdered-con  1    furnaces 578 

of    fusion,    of    ash    from    western 

coal 108 

of  gases,  in  boiler  settings,  meas- 
uring         202 

of  softening  and  fusibility  of  coal 

ash_ 63 

Tennessee,   coal   from,  analyses  of —    27(e» 

Terminology,    in    coal   research 30 

Texas,  coal  from,  iuinlyses  of 27 (t) 

Thermometers,     calorimetric.     leaky 

repair  of _        243 

Thick    Freeport   coal.      8(e    I'enusyl- 
vanla. 

Timber,  in  coal  mines 284.  28.', 

!supi)ly    of 28.'? 

treatm<>nt   of 340 

Timbering    of   mines,    questions    and 

answers  on 201 

Timbering  law-s,  for  mines,  data  on_       276 
Trent  amalgams,   gases  from,  ethyl- 
ene content  of 73 

Trent  process,  laboratory  studies  of_  75 

Tunnels,    railroad,    smoke    and    tem- 
peratures in_   621A.  626.  627.  629A 

U 

Ultimate  analyses,  of  coals,  graphic 

studies  of 221 

Union    Paciflc    Knilrond.    tunnels   of, 

smoke  abatement  in 627 

United  States,  anrhracite  in,  produc- 
tion of 667.660 

beehive  coke-oven   industry  in 459 

coal  from,  analyst's  of 20.  22 

avai!ablf>  ft)r  export 273 

by-product-making  properties  of_       IIS. 

241.  5(i.S 

classificarion  of 35 

composition  of 35.  38 

consinnption  data  on 657-6(50. 

662.  (563.  665.  666.  668.  670.  670A 

anal.vsis  of 716 

economics  and  statistics  of.     (S'ce 

j)p.  32-36. 
exportation  to  Europe,  sampling 

methods  for 239 

for  export    trade 273 

fusibility  of 6." 

fmuie    of 6 

mining  costs  of 313 

production  of ()57-6<;o, 

662-666.  668.  670 

selling  costs  of 313 

stock  reports  on.     Sec  p.  34. 

coal  consumers  in 709 

coal  industry  in.  development  of__        6S4 
coal    mines    in.    comparison    with 

British   mines 717 

coal    prices    in 601 

coal  report  for.  weekly.     Sec  p.  33. 


United   States— Continued 

enai  resources  of 

coal   situation,  data  on 

coal-tar  products  in 


Reference 

7>nj 

t;94 
465 


653 
703 
617 


coke  in.  production  of 727.  729-737 

coke      Industry     of,     relation     to 

foundry 452 

coke   prices   in 661 

fuel  briqu«'ts  in,  production  of 741,  751 

fuel    resources    of 11    11 

fuel-testing  plants  of,  work  of 63A, 

203A,  387,  451 

lignite  deposits  of 651 

lignite  from,  comparison  with  Ger- 
man brown   coal 652 

mechanical   loading   in 

(»il  refineries  in,  fuel  economy  at — 

producer-gas  power  plants  in 439,  440 

Ignited   States  Bureau   of  Mines,  an- 
nual reports  of 16 

assistance  to  power-plant  practice 

by 15 

cofll-washing  tests  of 342,  .3.59 

coke    tests    of 12.3.124  (a),  (b),  (c> 

corrosion  studies  of 

economics  branch  of 

experiment  stations  of.  work  of__ 

fuel-inspecti<»n   laboratory   of 

fuel   work  of 

stream-t»olhit''>n  Investitratlons  of 
United   States   Coal   Commission,   re- 
ports of _ 

303.   333.  697.  713, 
United    States    Fuel    Administration, 

reports  of 

T'rbana.     See  Illinois. 

Utah,    coal    dust    from,    exploslbillty 

of 

coal  from,  analysi^s  of 27 

coking   of 

constituents  of 

low-temperature       carbonization 

of.   light  oil  from 4S6. 

tar    from 484.  485.  4S9,  489A 

resinous,  constituents  of,  oxida- 
tion  of 82 

Mesaver<le   cnals,   coking   constitu- 
ents  of 120 

Salt  Lake  City,   smoke  abatement 

at 619,  624A,  628,  629 

smokeless   fuel   for 629 


170 
724 

8 

175  A 

293. 
720 

524 


188 
(c) 
45<5 
120 

4SS 


Ventilation,     coal     mine,     code     for, 

factors  in  

Vlreitila.  coal  from,  analyses  of 

Norfolk,   fuel-testing   pfant   at 

Volatile    matter,    combustion    of,    in 

coal 

determination  of.  crucibles  for 

v.-rhMions   in 

In    coal ; 

combustion   of 

determi";nion  of,  eflFect  of  tem- 
perature on 

variations  in 

Volatile  products,  primary,  from  car- 
bonization of  coal  

W 

Wage-contract  policy,  of  coal  opera- 
tors   

Wasliery  refuse,  pyrlte  from 

Washing,  of  coal,  efficiency  of 

from     I'aclfic    Northwest,    prob- 
lems in 

investi'-'atlons   of 

research  on.  value  of 

Washing     characteristics,     of     Thick 

Krcepiut   (Pa.)   coal 

Washing   tables,   for  coal,   feed  clas- 
sification  for 

sizing   action   of 

effect  of  shape  of  particles  on 

Washing  tests,  of  bituminous  coal 

of    coal 

interpretation  of 


«) 


329 

7  (f> 

387 

68 

2:'8 

247 

64 

68 

24  S 
247 


715 
351 
349 

.352 
342 
345 

356 

348 
344 
.3.5(;  V 
358 
451 
360 
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Reference 
Washington,  coal  from,  analyses  of_-  27  (v> 

coal-mining  problems  in 269 

Waste-beat  boilers,  water-gas  sets 
with,     bituminous     coal    as 

fuel  in 393 

Water,  acid  mine,  corrosion  of 
metals  and  alloys  by,  micro- 
scopy of _ 171 

corrosion    tests    of    metals    and 

.  alloys   in 177 

determination  of  acidity  of 178 

effect   of,    on    conductor   insula- 
tion         167 

effect   of   acidity   and   oxidation 
capacity     on     corrosion     of 

metals  and  alloys  in 17-5 

neutralizing  plant  for 179 

boiler,   treatment  t>f 524  (b) 

<-ombined,  in  coal  substances,  spe- 
cific heat  and  relation  of__        100 

for  heat  an<l  power 699 

from    active    and    abandoned    «'oal 

mines,   acidity  of 169 

in   coal,   properties  of 70 

mine,  acid-resisting  alloys  for 173 

corrosion  in 170 

pollution  of,  by  wastes  from  coke 

ovens 460 

Water  gas,  carbureted,  light  oil  from, 
effect  of  practice  on  compo- 
sition of 401,470 

llluminants  in,  sf^paration  of 414 

leakage  of,  steuclies  for  detection 

of 395 

standard  sample  of,  analysis  of 249 

Water-gas      apparatus,      description 

of 391,  396 

Water-gas  capacity,  off  peak,  use  of, 
for  production  of  metha- 
nol      474,  475,  479 


Reference 
Water-gas      generators,      bituminous 

coal  for 391.  393.  396-398, 

402,    416.    418,    420.    424-426.    432 

coal  and  coke  mixtures   for 397,  39S 

Illinois    coal     for 391,  .396 

Indiana   coal    for 391.  396 

re-forming  natural  gas  in 405A 

Water-gas      sets,      with      waste  heat 
boilers,   bituminous  coal   as 

fuel    in .393 

Water-gas  tar.  distillation  of,  hydro- 

carlions    from 466 

emulsions  from 403,464 

indene  in 413 

mixture   with   coal,   gas   from,   hy- 
drocarbons in 408,  466 

st.vrcne  in 4i;*. 

Water  power,  c<(nsiunption  index  for       702 
Water-tube  boilers,  for  wooden  ships-       6o9. 

610 
Water  vapor,  reactivity  of  pulverized 

coke   in 124(c) 

Water  vapor  and  hvdrogen,  fusibility 

of  ash  in 87 

Weathering,  of  I'ittsbnrgh   (Pa.)  coal 

bed 69,  36S 

Weights,  of  coal 67 

W«st,   coals   from,   ash   from,    fusing 

temperature     of 108 

West    Virginia,    coal    from,    analysis 

of 27(h) 

fusibility  of  ash   of 104 

Grafton,    smoke  abati^ment  at 623 

Monongahela   formation,  coal  beiis 

In.   correlation  of .59 

coal  of,  microscopic  structure  of_     .55A 

World,  coal  situation  of 316,  330 

Wyoming,  coal  from,  analyses  of 27(U) 


.... 
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INDEX  OF  ATTTHORS 


Reference 
AdamR.    J.    R..    Smith,    D.    F..    and 

Grlffln.   H.  K 571 

Adams,  J.  Rex,  Anderson,  R.  J.,  and 

Enos,   G.   M 172 

Adams,   L.   H.,   Hasklna,   C.  N.,   and 

Clement.  J.  K 437 

Allen,    C.    A _       292 

and  Slsler,  J.  D 333 

Allen,  I.  C.  and  Robertson.  I.  W__   205,  232 
Allison.  V.  C,  Hall,  A.  E.,  and  Fiold- 

ner.   A.   C _   _   _       254 

and   Katz.   S.    H 30.".  431 

Anderson.  R.  J.,  and   Enoa,  G.  M_   170,  171 
— - — Enos,  G.   M..   and   Adams,  J. 

172 

616 


608 


34 


Arjiyle.  W.  R..  Krelsinger,  Henrv, 
and    Rice.   W.   E __1 _'_ 

Sherman.    R.    A..    Krelsinger. 

Henry.  Blizard,  John,  Mumford, 
A.  tt.,  and  Cross,  B.  J 

Ashley.  G.  U.,  Paul,  J.  W..  Sisler,  J. 
!>..  Davis.  J.  D.,  Fleldner,  A.  i\, 
rooper,  H.  M.,  Osgood,  F.  D.,  and 
Snyder,    N.    H 

Ashmead,    D.   C-   267,  293.  294.  295,  296,  297 

Aujfustlne,   C,    E dSI 

Cross.    B.    J..    Blizard.    John. 

and    Kreislnger.    Henry .558.  ."iOl 

Frazer  J.  C.  W.,  and  Clem- 
ent. .1    K 510 

— ; Harpater,  W.  C,  and  Kreis- 
lnger. ^Henry 643 

Katz.   S.   H,,   and   Kreislnger, 

Henry  _  _  539 

— Landry,   B.   F.,   and   Nicholls, 


M 


Nell,    James,    and    Myler,~~\V. 
Nlchoflar  1\~  and" Flaggr  sT ~bI 


597 

580 

579 

— 77—  Ovitz,  F.   K..  and  Kreislnger. 

Henry 512,  521 

B 

Babcock,  E.  J 634 

and  Odell.  W.  W 635 

Bachman,  P.  S.,  Blizard,  John.  Bole. 
G.  A  Leltch,  R.  1).,  Lunger.  R. 
F.,  Mumford.  A.  R..  Rice,  W.  E.. 
Watkins,  R.  T..  Zohm.  Robert, 
Stull,  R.  T.,  and  Baker,  B.  B 615 

i^l"'    ^    ^ 298.671 

Baker,   C.    W 531 

Baker,  E.  B.,  Bachman,  P.  S.,  Bliz- 
ard, John,  Bole.  G.  A.,  Leitch,  R. 
D..  Lunger,  R.  F..  Mumford.  A.  R., 


615 


Rice.  W.  E..  Stull,  R.  T..  Watkins, 
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